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13. ABSTRACT (A€asimum 200 words) 
This annual technical report summarizes Yale High Temperature Chemical Reaction Engineering 
Laboratory research activities (under Grant AFOSR 91-0170) for the one-year period endin 214 
February 1993. Among our research resilts described in detail in the cited references (Section 5), 
perhaps the most noteworthy are the development/reporting of: 


R} rational methods to predict the accessible surface area of aggregated ‘soot’ particles in high pressure 
combustion gases 


R2 experimental inference of particle thermophoretic diffusivities for titania aggregates in laminar counterflow 
laminar diffusion flames; consequences of particle thermophorcsis for flame radiation , flame synthesis, 
and particle-based diagnostics 


R3 


quantitative methods for predicting/correlating the effects vapor phase chemical reactions on the rate and 
quality of vapor-deposited metal oxide thin films 


Eight presentations and 4 publications have resulted from this research program. Copies of the 
principal reprints appearing during this period are included in the Appendices (Section 6) of this 
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TRANSPORT PHENOMENA AND INTERFACIAL KINETICS 
IN MULTIPHASE COMBUSTION SYSTEMS 


1. INTRODUCTION 


The performance of ramjets burning slurry fuels (leading to condensed oxide aerosols and 
liquid film deposits), gas turbine engines in dusty atmospheres, or when using fuels from non- 
traditional sources, depends upon the formation and transport of small particles across non- 
isothermal combustion gas boundary layers (BLs). Even airbreathing engines burning "clean" 
hydrocarbon fuels can experience soot formation/deposition problems (e.g., combustor liner 
burnout, accelerated turbine blade erosion and "hot" corrosion). Moreover, particle formation and 
transport are important in many chemical reactors used to synthesize or process aerospace 
materials (turbine blade coatings, optical waveguides, ceramic precursor powders,...). 
Accordingly, our research is directed toward providing chemical propulsion systems engineers 
and materials-oriented engineers with new techniques and quantitative information on important 
particle- and vapor-mass transport mechanisms and rates. 

The purpose of this report is to summarize our research methods and accomplishments 
under AFOSR Grant 91-0170 (Technical Monitor: J.M.Tishkoff) during the 1-year period: 15 
February '92-14 February '93. Readers interested in greater detail than contained in Section 2 are 
advised to consult the published papers explicitly cited in Sections 2 and 5. Copies of any of these 
published papers (Section 5.2) or preprints (Section 5.3) can be obtained by writing to the PI: 
Prof. Daniel E. Rosner, at the Department of Chemical Engineering, Yale Uriversity, Box 2159 
Yale Station, New Haven CT 06520-2159 USA. Comments on, or examples of, the applications 
of our research (Section 3.4) will be especially welcome. 

An interactive experimental/theoretical approach has been used to gain understanding of 
performance-limiting chemical-, and mass/energy transfer-phenomena at or near interfaces. This 
included the development and exploitation of seeded laboratory burners (Section 2.1), and new 
optical diagnostic techniques (Section 2.2, Fig. 5). Resulting experimental rate data (Fig.8), 
together with the predictions of asymptotic theories (Section 2), were used as the basis for 
proposing and verifying simple viewpoints and effective engineering correlations for future 
design/optimization studies. 


2. RESEARCH ACCOMPLISHMENTS 


Most of the results we have obtained under Grant AFOSR 91-0170 during 1992 can be 
divided into the subsections below: 

2.1. TRANSPORT AND STABILITY OF AGGREGATED PARTICLES: THEORY 

The ability to reliably predict the transport properties and stability of aggregated flame- 
generated particles (carbonaceous soot, Al203, SiOd,...) is important to many technologies, 
including chemical propulsion and refractory materials fabrication. 

The Brownian diffusion-, inertial-, and optical-properties of aggregated particles, as 
formed in sooting diffusion flames, are quite sensitive to size (e.g. number N of “primary” 
particles; see Fig. 1) and morphology (geometrical arrangement of the primary particles). Needed 
are methods to anticipate coagulation and deposition rates of suspended populations of such 
particles, especially in combustion systems. Toward this end we have recently devioped improved 
and efficient methods for predicting the Stokes drag of large ‘fractal’ aggregates via a spatially 
variable porous sphere model (Figs. 1, 2). Using the Stokes-Einstein equation, the results of Fig. 
2 can now be used to predict the Brownian diffusivity of such aggregates in the high pressure 
(near continuum-) limit (proportional to the product of the reciprocal of the ordinate of Fig. 2 and 
N-'/Df). This approach is currently being extended to predict the thermophoretic diffusivity of 
such aggregates, an important quantity we have recently found to be much less sensitive to size 
and morphology than the translational Brownian diffusivity (Rosner et.al. 1992). Indeed, this 
provides the theoretical basis for the thermophoretic sampling technique being employed in our 
current experimental studies (Section 2.2). These new methods/results, together with recent 


results on the spread of aggregate sizes in coagulating populations, will be used to predict wail! 
capture rates by the mechanisms of convective-diffusion, turbulent eddy-impaction, and 
thermophoresis (Rosner, Tassopoulos and Tandon,1993). Also needed are methods to predict 
interactions between aggregates and their surrounding vapor environment---interactions which 
can lead to primary particle growth, or burn-out. Toward this end we have also developed new 
and efficient methods to predict the "accessible surface area" of aggregates (expressed as a 


fraction , |, of the true surface area in Fig. 3), including its dependence on size (N), structure 


(fractal dimension, Dp), probing molecule reaction probability a, and pressure level (via Knudsen 
number based on primary particle diameter). Figure 4 shows the test of our “effective Damkohler 
number” correlation approach when compared with exact results of many numerical integrations 
(Rosner and Tandon,1993). 

Also recently initiated are studies of the restructuring kinetics of aggregates — ie. those 
factors which determine the observed size of the apparent "primary particles" comprising soot 
particles, and the “collapse” of surface area observed in some high temperature systems (Cohen 
and Rosner, 1993). 


2.2. FORMATION, TRANSPORT AND STABILITY OF COMBUSTION-GENERATED PARTICLES: 

LAMINAR COUNTERFLOW DIFFUSION FLAME EXPERIMENTS 

A manuscrint describing our measurements of the thermiopnoiciic diffusivity of flame- 
generated submicron "soot" particles using a (TiCl4(g)-)seeded low strain-rate counterflow 
laminar diffusion flame (CDF-) technique has just appeared (Gomez and Rosner, 1993). A 
knowledge of the relative positions of the gas and particle stagnation planes and the associated 
chemical environments, can be used to control the composition and morphology of flame- 
synthesized particles. These factors should also influence particle production and radiation from 
turbulent non-premixed "sooting” flames, as discussed further in Gomez and Rosner, 1993. 

To extend this work to obtain fundamental information on nucleation, growth and 
aggregate restructuring, during this past year we have developed an improved "slot-type” bumer 
(Fig. 5) and introduced instruments to carry out in sits measurements of particle Brownian motion 
(“dynamic light scattering"). We have also developed a thermophoretic sampler (Fig. 6) to extract 
aggregates from various positions in the seeded-CDF for morphological analysis using electron 
microscope images. Aggregate data obtained from CHg flames seeded with titanium tetra- 
isopropoxide (TTIP-) vapor are now being obtained and will be analyzed using the theoretical 
methods briefly outlined in Sections 2.1, 2.3. 


2.3. MULTIPHASE BOUNDARY LAYER THEORY: NUCLEATION, GROWTH, THERMOPHORESIS AND 

INERTIA 

Our IJHMT J paper giving comprehensive results of Seeded micro-combustor 
experiments, and ancillary theoretical calculations on the interesting competition between particle 
inertia and particle thermophoresis for the case of laminar gaseous boundary layers on surfaces 
with streamwise curvature (¢.g., turbine blades), should appear this Fall (Konstandopoulos and 
Rosner, 1993), 

We are now carrying out theoretical studies on the structure of thin reaction-nucleation- 
coagulation 'sublayers' within laminar boundary layers, including stagnation flows similar to 
ia aes in our counterflow burner (Fig. 5) and CVD-impingement reactor (see Fig. 7 

elow). 

An account of our recent studies of the unusual population dynamics of coaguiating 
absorbing-emitting particles in strong radiation fields is about to appear in Aerosol Sci. Tech. 
(Mackowski et.al., 1993). For a useful overview of our recent work on these and other effects of 
energy transfer on suspended particle dynamics, see Rosner, et. al., 1992, which was included as 
an Appendix to our last OSR Annual Report. 


2.4. KINETICS AND MORPHOLOGY OF CVD-MATERIALS IN MULTI-PHASE ENVIRONMENTS 

A small impinging jet (stagnation flow) reactor (Fig. 7) is being used to study the chemical 
vapor deposition (CVD-)-rates of refractory layers on inductively (over-)heated substrates 
(Collins, Rosner and Castillo,1992,1993). These measurements, initiated with the co- 
sponsorship of NASA-Lewis Labs, are being used to understand deposition rates and associated 


Fig.1 “Porous sphere” model of large fractal aggregate 
suspended in a background gas; basis for the calculation of 
translational and rotational Brownian diffusion coefficients, 
thermophoretic diffusivity, “stopping time", accessible area, 
and restructuring kinetics (after Rosner and Tandon, 1993, 
Rosner, Cohen and Tandon, 1993) 
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Fig. 3 Pressure dependence (via the Knudsen number based on 
primary sphere diameter) of the accessible surface area of large 
“open” (Dg=1.8) aggregates; reaction probability, a, of 
probing molecule 0.1; (after Rosner and Tandon, 1993) 
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Fig. 2 Drag reduction associated with effective permeability 
for quasi-spherical "fractal" apgregates comprised of N 
primary spheres in the continuum regime (a = Rmax= 

{(3/2) *{D¢+2)/De]} 1/2R » vration) (after Rosner and Tandon, 
1993) 
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Fig. 4 Test of an “effective Damkohler number" correlation 
for the accessible surface area of a large fractal aggregate (after 
Rosner and Tandon,1993); success makes possible the 
efficient calculation of the accessible area evolution of 


polydispersed populations of aggregated particles in 
combustion gases. 
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Fig.5 “Slot"-type counterflow diffusion flame (CDF-) burner 
set-up for in site and extractive experimental studies of the 
nucleation, growth, transport and restructuring of aggregates 
in flames (after Albagli and Rosner, 1993; see, also,Gomez 
and Rosner, 1993) 
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Fig. 7 Axisymmetric impinging jet CVD-reactor with 
inductively heated “pedestal" (after Rosner, Collins and 
Castillo, 1993) 
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Fig.6 Probe for rapid local extraction (exploiting 
thermophoretic transport) of aggregates formed in a laminar 
counterflow diffusion flame (after Albagli and Rosner,1993: 
see, also: Rosner et.al. 1991) 
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Fig.8 TiO2(s) deposition rate data (reported as an apparent 
first order heterogeneous rate constant) from TTIP/O2/N2 
mainstream showing calculated limiting surface temperatures 
and associated deposition rates (after Rosner, Collins and 
Castillo, 1993) 


sponsorship of NASA-Lewis Labs, are being used to understand deposition rates and associated 
deposit microstructures observed in highly non-isothermal, often particle-containing local CVD 
environments. Figure 8 shows (logarithmic ordinate) our apparent first order deposition rate 
constants vs. reciprocal surface temperature for TiO2(s) obtained from TTIP(g). The dark points 
show our predicted surface temperatures for the onset of vapor phase reactions ("vapor phase 
ignition”(VPI)) within the boundary layer and the onset of vapor phase diffusion control of the 
heterogeneous reaction(Castillo and Rosner,1993). 
eK 

In our OSR-sponsored Yale HTCRE Lab research during the past year, briefly reviewed 
here, we have shown that new methods for rapidly measuring particle transport rates, combined 
with recent advances in boundary layer theory, provide useful means to identify and incorporate 
important, but previously neglected, mass transport phenomena in many propulsion engineering 
and ma” “ials engineering design/optimization calculations. 


Despite the formidable complexities to be overcome in the design and operation of air- 
breathing propulsion power plants utilizing a broad spectrum energetic fuels these particular 
techniques and results are indicative of the potentially useful simplifications and generalizations 
which have emerged from our present fundamental AFOSR-funded research studies of 
combustion- generated particle transport mechanisms. It is hoped that this Annual Report and its 
supporting (cited) papers will facilitate the refinement and/or incorporation of some of the present 
ideas into engineering design procedures of much greater generality and reliability. This work has 
already helped identify new directions where research results would have a significant impact on 
engineering practice in both the defense and civilian sectors of the US economy (Section 3.4). 


3. ADMINISTRATIVE INFORMATION: 
PERSONNEL, PRESENTATIONS, APPLICATIONS, 
"“COUPLING' ACTIVITIES 

The following sections summarize some pertinent ‘non-technical’ facets of the 
abovementioned Yale HTCRE Lab/AFOSR research program: 
3.1 Personnel 

The present results (Sections 2 and 5) are due to the contributions of the individuals listed 
in Table 3.1-1, which also indicates the role of each researcher and the relevant time interval of 
the activity. It will be noted that, in addition to the results themselves, this program has 
simultaneously contributed to the research training of a number of students and recent PhDs, who 
will now be in an exceilent position to make future contributions to technologies oriented toward 
air-breathing chemical propulsion, and high-tech materials processing. 


Table 3.1-1 Summary of Research Participants? on AFOSR Grant : 
TRANSPORT PHENOMENA AND INTERFACIAL KINETICS 
IN MULTIPHASE COMBUSTION SYSTEMS 


Name Status Date(s) Principal Research Activity 

Albagli, D. PDRA 4/92- particle production in CDFs 

Cohen, R. D. YS 1,2/93 aggregate restructuring theory 

Collins, J. GRA ‘92,93 CVD of ceramic coatings 

Gomez, A. Asst.Prof. ‘92 Ms. on particle transp. props.(CDFs) 
Kho,T. GRA '92,'93 chemical vapor infiltration (coatings) 
Papadopoulos, D GRA 92 transport phenomena in CVD reactors 
Rosner, D.E. PI '92-'93 program direction-dep. theory/exp 
Silverman, I. PDRA ‘92-'93 spray evap/comb. at high pressures 
Tandon, P. GRA ‘02-93 transport phenomena in BLs and CDFs 


4 PDRA=Post-doctoral Research Asst GRA= Graduate Research Assistant 
PI = Principat Investigator VS = Visiting Scholar 
» See Section 5 for specific references cited in text (Section 2) 


3s 


3.2 Cooperation with US Industry 

The research summarized here was supported by AFOSR under Grant 91-0170 (2/15/92- 
2/14/93). The Yale HTCRE Laboratory has also been the beneficiary of continuing smaller grants 
from U.S. industrial corporations, including GE-Schenectady, DuPont, and Shell as well as the 
feedback and advice of principal scientists/engineers from each of these corporations and 
Combustion Engineering-ABB and Textron, We appreciate this level of collaboration, and expect 
that it will accelerate inevitable applications of our results in areas relevant to their technological 
objectives (see, also, Section 3.4, below). 


3.3 Presentations and Research Training 

Apart from the publications itemized in Section 5 and our verbal presentation (of progress) 
at the regular AFOSR Contractors Meeting (6/18/92, La Jolla), our results have also been 
presented at annual or topical conferences of the following professional organizations: 

Int. Fine Particle Res. Inst. (6/2/92; Harrogate England)) 

AIChE (11/3/92; Miami FL) 


In addition, during the period: 2/15/92 -2/14/93, the PI presented seminars at the 
following Universities: 


U Manchester Inst.Sci.Tech. 5/28/92 Leeds 5/29/92 Penn State (7/28/92) 
Brown (9/22/92) Notre Dame (10/27/92) 


In all, a total of 8 external talks were given based in part on the results of this AFOSR research 
program. 

This program involved the PhD dissertation research of two Yale graduate students (J. 
Collins and P. Tandon; cf:.Table 3.1-1). Indeed, J. Collins is expected to complete his PhD 
degree requirements in Fall ‘93. 


3.4 Some Known Applications of YaleeHTCRE Lab Research Results 

It has been particularly gratifying to see direct applications of some of this generic 
AFOSR-supported particle and vapor mass transfer research in more applications-oriented 
investigations reported in recent years. Indeed, the writer would appreciate it if further examples 
known to the reader can be brought to his attention. 


In the area of multicomponent vapor deposition in combustion systems additional 
applications of our predictive methods (for "chemically frozen" (Rosner et.al., 1979) and LTCE 
multicomponent laminar boundary layers) continue to be made by British Coal Corporation- 
Power Generation Branch (I. Fantom, contact) in connection with their topping cycles which run 
gas turbines on the products of fluidized bed coal combustors/gasifiers. The writer has also 
proposed applications of our computational methods to Aerojet Propulsion Div. ( D.M. 
Jassowski ) in connection with predicting the chemical stability of iridium rocket nozzle coatings. 
Our Poster in the 1988 Combustion Symposium (Seattle) appears to have motivated Prof. Takeno 
(Nagoya) to initiate experiments using a laminar counterflow diffusion flame to estimate the 
thermophoretic diffusivity of LDV seed particles. Our paper on the experimental determination of 
smaller aggregated particle thermophoretic diffusivities using laminar CDF/LDV/Laser Light 
Scattering techniques is nearing completion, and will be submitted to Combustion Science and 
Technology early in our next year's program. Also, in combustion research many groups (eg. 
Dobbins et.al. (Brown U.), Faeth et.al. (U. Mich.), Katz ez al. (J. Hopkins U.)) are now utilizing 
"thermophoretic sampling” techniques to exploit the size- and morphology-insensitive capture 
efficiency characteristics that we have proven in our AFOSR research (Section 2.1). 

Explicit examples are provided in ongoing work at MIT (Walsh et.al. 1992), and Sandia 
CRF, both groups having incorporated our rational correlation of inertial particle impaction (e.g. a 
cylinder in cross-flow) in terms of an effective Stokes number. This PI was also pleased to 
confirm recent applications of our AFOSR and DOE-supported research (on the correlation of 
inertial impaction by cylinders in croysflow) by the National Engineering Laboratory (NEL) of 
Glasgow Scotland (Contact: Dr. Andrew Jenkins), NEL is apparently collaborating with 
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Marchwood Labs-CEGB on developing mass-transfer prediction methods applicable to waste- 
heat recovery systems in incinerators, as well as pulverized coal-fired boilers. These applications 
are somewhat similar to those reported by the Combustion Lab R&D group at MIT and Penn 
State U. 

As mentioned last year, explicit use of our studies of self-regulated “capture” of incident 
impacting particles (Rosner and Nagaragan, 1987) is being made in current work on impact 
separators and ceramic heat exchangers for coal-fired turbine systems in high performance 
stationary power plants. Other potential applications arise in connection with "candle filters" used 
to remove fines (sorbent particles,...) upstream of the turbines. A useful summary of work in 
these interrelated areas (Solar Turbines, Textron Defense Systems, Hague International,...) was 
presented at the Engineering Foundation Conference /norganic Transformations and Ash 
Deposition During Combustion. , the proceedings of which appeared during this past year. 


Clearly, fruitful opportunities for the application of our recent "“non-Brownian” convective 
mass transfer research now exist in many of the programs currently supported by the US Air 
Force, as well as civilian sector R&D. 


4. CONCLUSIONS 


In the OSR-sponsored Yale HTCRE Lab research during the period: 2/15/92-2/14/93, 
briefly described above, we have shown that new methods for rapidly measuring particle-mass 
transfer rates , combined with our recent advances in mass transport theory, provide useful means 
to identify and incorporate important, but previously neglected, mass transport phenomena in 
many propulsion engineering and materials engineering design/optimization calculations. One 
important class of examples involve our treatment of aggregated particle transport phenome "1a 
(Section 2.1) 

Despite formidable complexities to be overcome in the design and operation of mobile and 
stationary power plants utilizing a broad spectrum of energetic fuels the abovementioned 
techniques and results (Section 2) are indicative of the potentiaily useful simplifications and 
generalizations emerging from our present fundamental AFOSR-funded research studies of 
combustion-generated particle transport mechanisms and interfacial reactions relevant to the 
synthesis of refractory materials. It is hoped that this Annual Report and its supporting papers 
(Section 5) will facilitate the incorporation of many of the present ideas into design and test 
procedures of greater generality and reliability. This work has also helped identify new directions 
where it is anticipated that research results will have a significant impact on future DOD and 
civilian sector engineering practice. 
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Abstract—-Thermophoresis. meaning particle drift down a local gas temperature gradient. 1 now known 
to be important to many combustion-related technologies. Until now, however. mu ditect expenmentat 
determinations of primary and segregated particle thermuphoretic diffuswities. (a7 Diy, in high temperature 
combustion environments have been reporicd. To pertorm such measurements. we selected a seeded laminar 
counterflow diffusion ame (CDF) operated at low strain-rate as a well-defined combustion svsiem. offering 
at the same ume a low velocity and high temperature gradient environment. We estaplished a CH, Q: Inert 
opposed jet diffusion flame in which the gaseous tueLoxygen ratiw. and the diluent flow rates were adjusted 
to obtain a flat, stable flame. approumately comedent with the gas stagnation plane (GSP) Particles fed 
to or formed on either of both sides of the GSP move toward this plane unut the local aual velocity is 
exactly counterbalanced by the thermophoretic velocity. As a result of this dynamic “equilibrium” condinon, 3 
parncle stagnation plane (PSP) 1s established on ane or both sides of the GSP. resulting in the formation of 3 
teadily observable “dust-free” zone Dramatic confirmation of this phenomenon 1s offered by using laser-sheet 
visualization of the region, which reveals a thick datk zone, the dust-tree volume. that Contrasts with the 
bright paricle-laden regions. This “phase separation” phenomenon ajlowed us to determine TiO: pamucie 
thermophoretic diffusivities by: 1} measuring the temperature field using fine thermocuupics. n) measuring 
the thickness of the dark zone (1¢. PSP-positions) using laser fight scattering. and i) measuring computing 
the auai gascous convective velocity at the particle stagnation planets). Experiments and calculations indicate 
quantitative agreement between these measurements and kinetic theory predictions for wolated spheres at 

>» 1 in the case of CH,/O2/N, diffusion Hames Replacement of Nz with He as diluent resulted in 3 
much thicket and more readily measurable partcle-{ree layer, but yrelded only qualitative agreement with the 
theory. because of uncertainties in the gas composition in the fame. as well as possible contmbutions from 
simultaneous diffusiophorenc mechanisms. In some ‘sooting’ diffusion flames, and in ‘synthesis’ flames an which 
particies are the desired products, both laminar and turbulent. it ss Shown that thermophoresis can influence 
particle residence times in the decisive region where nucleation. growth. coagulation, sintering and oxidatun 
Occur. as weil as parucle temperatures, which influence particle morphotoxy and radiative heat loads We 
brefiv discuss the hon-premixed combustion conditions under which these thermophoreticaliy-induced effects 
ate likely to be appreciable. 


1@, SUBJECT TERMS 


1S. NUMBER OF PAGES 
Is 


Key Words Aerosols, Soot. Aggregated Partictes. Gaseous Ditfusscon Flames. Thermuphoresis, Brownian 
Diffusion, Flame Synthesis of Fine Parncles. Aerosol Reaction Engineering 


17 SECUAITY CLASSHICATION [18 SECURITY CLASSIFICATION [19. SECURITY CLASSIFICATION 120. LIMITATION OF ABSTRACT 
OF REPORT OF THis PAGE Of ABSTRACT 


Unclassified Unclassified Unclassified UL 


NSN 7$40-01-280-5500 Standard Form 296 (890104 Draty) 
Ronee ey Aer bes 27h 8 


MN DWOIYdO}s —_YDIOIS 
{ajenbaut 30 uonenba jo) apis pueg sysu = SHU 
VOICI uxt 
airnbs-ucaw- 1003 sult 
(quiod 40} aueyd uoneusers asued = Sd 
aq saydninwoioyd = Wd 
uonsuny Aysuap Anpiqeqoid 
(Ayenbau) 30 voNenbs jo) apis puey >} 
Aslauojaa 13)dd0q-225ej 
Quiod 10) aucid uoncuders se3 
(soztuiixew-) azoym) wey 
uontsodap sodea jesiways 
(q) 814) awey uorsnyp moysowunos 
(gp 31g) sadujqns vetumolg 


SNOLLVIAZUAEV 


BuurauiFuy vonsery josovry “sapoustg aury jo sesayauds awezpy ‘vorsnyig 
Wey WOIg “sIKaZOYdOUUIQ! “s2UtTLY VOKNYIG shoasED ‘sapiutg PIRedUBIY “JOUS “s}oRUIyY Magy WY 


Bariaidde aw on Apayy Be 
BVPI NI MPUl- ayer UOYyIOUUAYS IYI YYW SPUN sSUdIPUO? UOHSNQWED paxtusid-uau ays svnosip Ayoug 
24 Spero) IfIy avHEIpes pur AQOYydow I yuCd auangul YAYyw ‘sasniessdwia) sued SF jJan Se 149990 
VOHePRO pu SusaquIs ‘UCENTTOD “YawowT ‘VONTIpNU Is2YR UOT) Irisinap IYI Ut Sat, aouapIsas ated 
Juanyu! Wed dsadoydoWsIYs IY) UMOYS $) It “WMa;NQIN) PUT IcUIWE, YiEg ‘HoNPOd Pasisap ayi se sajwed 
LOtye UI SAWEY SFAYIUSS UI Ue “SauEY VOIMpIP SuNOOS, 2WOs UL “SUSIUTYIAW IaoYdoIYIP HOUCYNWIS 
Wag) SUORNQUIUOD apYSOS sr Jom Se ‘aWEP IY) Ut UOMsadwWe Sra aya ul SanuseUa22UN JO aNeIIq “A302U3 
Jy Ye joWaade asnenjenh AluQ Poppats ing ‘vdsey daus-apued apqesnscaw sjipeas alow puc ayorys qonuy 
© Us parjmsay auanyip se ayy yim SK po ruawaoeday samey uorsnyip in SQ yD jo Be ous ue yy KAY 
WW squaydy parcyost 20) suONoIpssId AVOIY. IN2DUIY PUT SlUdWaINsTIaWw Isoy; W2amIay UIWaasse awemUENd 
dieRnpUr sYONe C9 pur Nusww2deQ (slauejd uONeVdes I2VEd YD 1 UIs] a4 DanIIAUOD SHOISTA jeMT 24) 
dunndworduunstaw (0 pur Fuusne|ss Ws 49sec] Suis (suOnod-gSq 27) BvOZ Yep ay JO SsauyINYD FU) 
Juunsesw (oH ‘sajdnosows yy auy Sursn pjay aumesadwar ayi Suumseaus (1 cAq saigiaisnyip JsoydoUBey? 
HAmved “Oi, aurmsaiap Cr sh pamoye vOUawaUaYd _vONtIEdas aryd, sy, ‘SUOIdaI Yapey-atnued wysug 
FYE HEM SISCLIVOD BEYD “BwUN/Or 29d}-ISNP IYI “IUAT YITP YY) C SPEIsas YsIYR “VOrsa2 ay JO vOUTZENsta 
Laays-I9sty Fuss Aq paaspo se UOuIwWOUryY Sys JO GONCWYUOD dPWEIG “auOT _333j-ISNP.. BYEUasyo AlIPCIz 
© Jo MOLEWID] BI UE BUYES2 BGO Bs JO SaPy YiOg 9 aUO VO PaYysygersa st (dS) sued voNeuders pUu0d 
CUOHPEOS WRU muecU sp Sgt yO HASad F Sy ANGLIA SQZOYdOU ay? IY? AQ P2zuC}EQuaUNOd spoexd 
St ApMOOFIN FEMME eI, sys fRYA UEIG Sry) PJEMmO) DAW JSD 2y) JO SAPs YIOYG 2 Jay. UO Pada) JG A 
Pa) s7piueg (GSO! awe voocusris sod sy Yim WapluUloOy Maewogudde “swey ajqgeis “IEE TC UIEIQO OF 
Paisnipe ayam sed way sony yD puc ‘ones UsdAOyaNI Mores ayr Yuya Ul awey vornyiP raf pasoddo 
YIuUp sO "PD © Psysjutisa ay WW aWUasIAUS WAIPCIA INItladway YIIY pur ApdO]I4 MO) C AWN sues YI IP 
BuLapo “Wares UOUSNYWOD prUYep-fan TSE 282-VIEIS BOY IP prrriado [4.)) awey vOISRYIP noOysIIUNOr 
JEUUE] P3NIIs © PIIr3]29 Jw “sHUawWasNSeaW Yons uWLjAd OL pods UAdY QxeY ssUdWUSIIAU? UsiNgWoa 
ainicsadwar ydry ur say somssisnyp MaOydouNaY apised parctagac pue Yewud yo suoOntuiMDoiap 
(WusWUAd? YIP OU BaVaeOYy “MOU (HUA, SaddOjOUYDAD Pairjas-vEnsAqwos AUrW OF IUtOdWI 94 o> 
UmoUy MOU SY JUDIPELT asmiessdusar sed joy ev ROP yup apued Sues ‘ssaoydouwsys—pEIIEGY 


(ctl ES My Maer) jours ws Too] oy Any P2a222y) 
VSN 6512-02590 


1D Uae MAN ANSIAAUT ae, A101@10QB7 (34DLH) BuudauiBuz uONDPaYy 
fenwayD asnjeedwea: yO =YINSOY 3 TSINVG Pue Z3W09 OWCNWSS31V 


SOWE|4 UOISNIG seUIWe 
MOIPA}UNOD ul SaIpeg UO sjoayy ONesoydoWaYL 


FWY Pe SAI, Pou) Gi Porudg syle Sua ay Payad Au oriegy 
WS Magn 29NAI YHIG pur vepAyS: Tyger Gop ened ag PER Lg yuu) 


soe: 


ue wioy 0) (JOH paressusd-awey 24) YM pajoeas z0dea spuojys Waren ay? ayn 
3UOZ VOUSNQWOD 3Y} OU! pales pue sOBINIeS/JOIBIOdEAD "OL & YSNosyy payqqng sem 
MOY L29U! palup-aid aq) Jo Ueg “wWeag Jase] B pue sadnosowsay) Aq UOIsa1 UONSNQwOD 
ayy Jo Suruuers 10} Mole O1 Vers jeuoneysuel ZAx & UO PaluNOW sem A[quiasse sung 
ajo ayp “ssazoe yeondo soy sJutuado yeuls omy YUM (eT “B1q) Aouuyo, xasAd e@ Suisn 
HW pays oF Laessacau a10jazay) sem Hi ‘syyeap Wool 0) dAlisuas AfaUtaIyxa sem aWeYy ay) 
‘SUOINPUOD dyes-UleNIS MO[ J9pUN Palersdo sem J9UINg ay2 DUIS “UONBINSyUoO sey 
JIQeIS VOU & Plaid 0} Payouts 19M Spa} 1IZIpMO pue Jeny ‘woul se “NV padejdas ayy 
usyA “np saddn ayy ysnosy) premUMOp pamoy aueyIoW seasoym aqn) Jamo] 243 OF 
pautuipe sen ua3kxo uanyip ay) se pasn sem TN UayA, “MO]IQ Pausejdxa suoseas 40} 
Wntay JO UasouHU J2YI19 YW poIntp 2am uIsAKxo pue sUBYIaUI SROISed :}1EJap ISa}eo1T 
UI PIipNis alam sawey UOISNYIP OML ‘SKI JONp ay se saqyosd Aqoojaa Jey ATuaioygns 
aINSUa pue BdUI;NQIM1 aonpal O1 1ONp Yee ul paoetd asom (Ysou Op) SUIdIOS OUIM Aly 
‘suey jeUOZUOY e UleIgo O1 SUNN JONI pue LOReIedas 1aUING ayy JO JUSUISN[pe uy 
2 Y10g pamorje spor ayy Bunny “onp woe ay2 JO aseq 1Oddns ay) OY! pamasos spua 
papesiyi ym spos ssesq aazyy Aq aoejd ut prey sem yonp dor ayy “Aijeneod payunow 
(Q’] wue:sz) Stonp ssei1q OM) JO BuNSIsUOD JoUING ay) JO SNEWOYaS B SMOYS ET auNsIy 


SauUNdszIOUd INV LNAWAONVYYV TVLNSWISdXS “7 


“Ulo19Y] Pad S2dUdIIJO1 VaIsUaIXs ay) Pue “(Z66I) 77 12 JBUSOY *(pEG1) JoUSOY 
pue njZoxOH OF paidaip st sapear ayy ‘suakey Gepunog jusjnqini JO JeulWe, ssolde 
sales uontsodap ajotued uosnw@gns payipoul-Ayeonosoydousy) yo1paid oy Ayaisnyip 
snaroydowsayy ay} JO dsn ayy Jo MatAaI e JOY “Turpeoy sseus ajauied ajquisoidde Jo aseo 
quevoduy AyjeuIsnpul ayy Suipnpout ‘(2g61 ‘IausOY pue yIeg) BWoaYyMas[a poieasy si j[em 
pijos 104 e& 0) JUaDefpe JaXe] oay-IsNp e JO UONeNIs seprus J9yVe1 Bt) JO UONesNsaau! 
[eonaioay) e& “Suueap se’, o: uoNeoydde ajqrssod sit jo esnesag “ASojoydiow pue 
(uonnaiisip) azis ‘uontsodutos parisap jo sajansed ouy azisayzuds 02 pasn sawey pue 
‘sautey uolsnyip snouywny] ‘Sunoos Ajjeunyeu autos ur sisazoydowssy) yo aouewodurt 
afaissod aya ssnosip osje ay “s8utpeo] sseus o[qidySou ye ywasoid s[ososae dueTIOU! Jo 
Auaisnyip snazoydouay) ainyesoduza) y8iy ayy Summmwuasap A)pejuawuadxa oy sowey 
UOISRYIP MOyaUNE. sed seule] ‘papaas ‘oVe1 UTeIs MOY BuTIO[dxa Jo ATIGIseIy Bq 
ayennsuowap om aaded siuy uy “(1 96T “ 7m 79 U [eT “PO6T “Sraquiayy pue edpueg) pazyiqeis 
Ajnyssaaons uaaq osye avy ‘sasodind yuasaid ayy JO} ajqesisap 2q 01 dJoy UMoYs sjusIpeld 
Ayoojaa moy Aq paziiajoeseyo ‘sowey 3e]-1 (eS MOT ING “(1661 ‘Od “8861 ‘rodTIg) 
SUOIIPUOD ,,12[9WeY,, PI[[2d-Os Saxe) YOIYM UORsNQuIOS WaNgsny 0} doueAaad JEjMIUEd 
quia qu] uoNoUNKe suey 343 yDeordde 0} suONIpPUOD aies-UIENs Ysty Japun powopiad 
ugeq oaey sjuswadxa roe] asoyy ‘AyerdéL “(1661 ‘axOOWS ‘OEGT “YOIS “52 ‘aas) 
si2aya oneaury yeonuayo Sulkejdsip sawey voisnyip aseyd-ajduts yo saipnis 1oy se jjam 
st ‘(1661 PUL O66I ‘686T ‘77 12 YeUeYIEZ ‘0661 PUB OBGT ‘S8GI “77 42 ZIEY) SaIpnis 
UOreULIO] [OsOJ2e [BIaAeS UI pasn Apusdas IUsUTUOMIAUS UOHISNqUIGD a[eos A1OEI0qGe| 
jeotdAsojoad & st Ya pareimaiqge Jayeszay ‘(7961 ‘ns_) wey UoISNYyIP MOYIEIUNOD VY 
-pasoduruiadns st 31 yotyn UO MOY SANIDaAUOS sed IsOY ay) Wo AIDOJaA oNaOydOWAY; 
BY ateuruTZasIp 0} age aq 03 Aressa00U SI sINDDO SissJOydOUUAy YoIyM UI prey Ayoofoa 
dy} JO UOHEzaIIeIeYo Injored JoyIeI e ‘MYL ‘puodas Jod suajouityUID may e AjUO Jo 
19P10 94} JO ale saID0[an DNa0ydoULIM) ajqeurErgo Isaysty oy} Usd yeYy ORY ays Woy 
aslae saninoyyip yeyuauredxy “uoseas Zutmojoy ayy 103 sdeysad ‘payroda: useq oaey 
s\UaWUOIIAUS UONSNquIOD siniesedusay ysiy ut Ariadoid syyy Jo santen jeuawiedxa Ou 
‘mou (NuUp) “(1661 “72 12 dousoy ‘2961 ‘sIpluedayy pue surqqod ‘¢g6l ‘Jausoy pue JoUsTy 
“$3 ‘9as) yorzasaz uoNsnquios ul pue ‘(-*A179490I JuR[odoid pros ‘sase3 yours WoL 
Alaaooas ASsaua ‘sjany Surureuoo-yse yim uONesado auiqini UONSRQuIO. pus UONeIoUad 


Lee SAWYV1d NOISNAJIC NI SIDS349 JLLAYOHdONUIHL 


Jamod 9119919 ‘uONeITY sed sanyeraduis; ydry ‘(gg6t ‘Yseq pue isusoy) sz9qy [eondo 
JO uononposd ‘3-9) saZojouyse: Auew ut (766) ‘1ausOY pue sojnodopuRisUOy ‘9661 
‘Apauuay pue payep) ‘Og6] ‘WHY pue Jousoy ‘oggr pue Se6] ‘“W9USOY pUe saustq) 
stusmisadxa uansodap jo Ajaiea & Of 1UROdUET SI ‘ZQIS §QZTY ‘ZQLL ‘OOS snoazBUOgIED 
$@ YoNs sjosolse payesousd-uonsnqwod jo Ayaisnyip sas0ydousayy 2Uu) Jo aspajmouy 
V ‘wuatpesd jeneds jeso] suzy pead pue simesoduiai pesoy aul st 7 ‘Graisnyip uetumolg 
aprmed sy) st 4g ‘10)92) vOIsnyIp sna1oydousay) (ssajuctsuautp) ay) st 40 araym 


a) (=4a-) “oem = 44 


suorssasdxa 

ANDO}9A Yip ajonted eso} ays Aq pauyap 2q uvs “(q £0) Auaisnyip sHas0ydousayy ay, 
‘VW g3noiy) MOY Sed aWOS si s124) Udy UdAd ‘joays,, IUeY UOISNYIp snossed 
ainyesadway yBty e JeaU ase UD UONENS IepIUTS JEYMawWos & ‘Jaded siyy UI passnasip sy 
“jong Sururejuoo-yse Jo UONsNquiod ondjeles 94] Ut puz LOMtsodap sodea (eoturayo Ayund 
ysiy jo suoneoydde ur se ‘uoneuruezuoo sit sonpal oF paltojdxa 3q ued YoIYM sIEpNs 
oY ay) 01 WWadelpe Joe] PaIJ-IsNp & UI syNsad UOIs[ndal sNa20YdoULIAU) pue “(9661 ‘72 
#2 Jopue[paiiy $986] ‘JausoYy pue nFsoyON) weosurewW oy) URY) 19304 si 2RpINS ayy 
a1ayas souevOdu jeLISNpU! pUe [eoTe10aYI YIOg JO sUORENTS OSE a2e B39Y) ‘IaAIMOY 
"SIIEPINS PIJOS pjood Aaatide OU swedI3s ses papeoy ApYSt OY Wo UoNsodap aponsed 
JO JUQWIB.UEYUS ay} UO pasnso} usaq sey UONUAIIL SOW “(766 ‘92 12USOY aas ‘ATEN 
juaoa1 & JOJ) siNeJaity uIIUIZUa yUs0I1 Jy} UI PaleNsUOWaP U2Aaq sey sUTashs MOY 
sed Asnp, fewuayrosiuou Auew ut sisoxoydourzay} Jo a[o1 uRoylusis ayy *_z pesd jo yey) 
01 ausoddo uonoamp ayi Ul Np ‘7 pes Guaipesd ainieradwiay & Aq pazusioeseyd se3 
® ul papuadsns sajoiued jeowayds jews Aqazaym uouamoUayd ayy si stsqzoydouNayy 


NOLLONAOWLNI ‘T 


sissz0ydoway3 0} 8ururepad L 

sopused papuadsns oy Suruieusd d 

: JazIpmo oO) Surureyed oO 

Jany 0} Suruteyad i 

awey ye payenyeas f 

syduasqns 

(er'z'sbq) ones aouayearnbo ry 

Aisuap g 

OUP JE[OUL JSzZIpxoOfeny AUjawWOTYysIOIS «= #91917 4 
aNTU sed peooj Jo Apalsnyip winyuowour a 
(91'st'sbg) vonrsod ere ssajuotsusuip p) 
(9'¢ ‘sbq) s010e3 (ax{-12105) sasoydouagt io 
(41-814) aiqenes pene z 

I saigeds yo uonse73 spo 14 

(91'ST’sbq) weans paaj jo Ajo0j2a exe a 
Ay0jaa (poSesaae-ssew) 9anzaau0s 7A 
ainjessduiay INfosge [290] L 

JIQeLeA feIpes perupurpAd 4 

1 sotsads 10} quoIsyys09 voIsnyIp YI 7“ 
SO(zp/ 14 PMI) Aowowesed ayes ulens > 
FUALVIONANWON 

WANSOY¥ 3 ‘G P¥E ZAWOD ‘'¥ *e 


a 


“MUEY 2G) Pema; PrsauIp s2104 MOY 3810.4 jo 
SULID) Bt PIUNYsp Ones DUDzEAIT 43 YEIaVo, UE WOdss SIPOIS-4GD JO VOYINE ISOW FEY) PIuONNED 61 Japers at; € 


syenba sa;ausesed sty; uy iepiouioo ajdiouud ul ase yey ‘auefd uONeUseys sed ay) pue 
awey 24) JO suorsod aaneias ayt Suluruuaiap sazauered yuewodun ysour ay2 A[se949 st 
@ swaysts Guisnyip penbs-seau uy “Jaz1p(KO Jo ajou! auO YIM Payelzosse jan} Jo sajow 
JO saQuINY SHOWOIYIOIS OY) SI 47°" pue Weds par} JIZIPIXO,, 343 WI UONDeIy Bou 
UdBAXO dy) St P*7/(OA) WErNS Pad ,JONj,, IY) UE UONDEIZ BOW Janz ayy sr P?2/( 44) aroym 


YROI, 


P29f, OK) f P91 3K) = 


(2) 


ue JO SUId) UI passoudx2 9q UR 
u ‘(9 saideys ‘ogg “19USOY JO Malar ay) pue “pi6] ‘ueUry “3a ‘908) suraysks AaIsNyIp 
jenbo-Ajseau ut UONsNgWOS snoased paxiwazd-uoU Jo A1oay) [edIssejo-mou ay) JO siseg a4) 
UO ‘suoiodoad saworysiojs Ajayeuxosdde Ul pay aie 19Z1PIXO pue jany ua paaalyre 
$1 UORIPUOD SIKI *(pg6) TIaquiany pue eXpueg hq paziusooa3 sy ‘sloayo sno0ydounayy 
aziseyduta 0} uONIpuod snosdeiuvape ysOw ay) ‘smMOY aANIIAUOD paads MO] AIDA Ut 
SjUsIpesd ainyessdusay yey jo uoNenis & 0} spuodsaz09 sty -(q{ “Bi4) siaf pasoddo 
Oma ayy 30 UOISas juaMasutduit sup ul paysiqeisa sunjd wONMUsDIS soF ayy YW WWaptoutOs 
Ajarewmosidde ‘awey aiqeis ‘ley e uleiqo o1 paisn{pe auam suotipucs aiel mofy 
‘Aauiutyo xaidd ayi uo uonisodap ajied paquanaid Moy pnoiys snoased wadur ‘aze7 


moy Ydry Y “(9861 {72 22 sIDWanboy peg! ‘YoUIM) sajomsed 2OLE UOJOIUIQNS JO JOsOI2R 


‘(bg) sionposc vonsnquios snorsed us 9(q 40) ‘Atarsnytp a 20ydou 


dy sored 00s, 942 SUIWUDIZP 0} asnpavord [riusuadxa ay BuUEPUN aidiouua (Q | ANNO 


“ 


(s)@O1L + LYANI + ZO 


(4 AL Ptsd))-4(qQin) = 44-2 24 


of€ SAWV1d NOISN44!10 NI S$1934d4 DILAYOHJOW MAHL 


sowing (4D) auey vorsnyIp moysriUNOD yy JO IBWTYIG {fe 1 3aywNol 
YIDIL + LHANI + 70 
(QNOYHS) .JYSNI LY3NI 


Aauwiyd xashd 
qt ‘614 eas 


USAW 241M 


OW, + LHANI + THO 


WANSON JG Put ZIWOD “¥ 


' 
‘ 
. 


“{228Utp2002-2z) si2e Kinead youym Tuoye vonraap ays OF [ayesed soe sy 
LM paraiso sowINg 34t QUIS Sapoted poi2fur 9y) UO NOIYa jEUONENAEIT Ag Po Daye AIO] 3A pDIpBL By) St ION ; 


JBULIDY? DY) 30 pyay ANdOjaA ay) Jaye Jaye AUBdyIUTIs JOU Saup JOSOITE SIY) JO SjUNOWe 
92e42 JO UONeAsUaT ayn Wey) UONdUWNsse ay) UO pase ‘sajIed asayI JO adUasge ay) UT 
pasnseout asam Ayiso}2a jeipes pue aanieiodway, -vontsod auoz yep 2y1 sa;aWOIaYIeD ay) 
YA ainseaul or Aiessaoau sem i uaym A[uO sajamued asays Sutumsoy Aq poztmiul a1am 
Bur3do}9 pue worso1s09 JoWINg JO sutajQo1d juUanbasuo> “ploe W0]YyD0:pAy sonpoidég 
ay) Ul Os|e synsas Afqeylaout saprued ete jo Uonetauad sy} “JoraUIOJaYIED JeoNNI9A & 
qin Suyonisod aqoid pue rauing Bunjsay hq awey oy) ut UOIsOd yeme autes oy) 12 
auerd uoneuders ajstued 2Ory pue Anofaa ‘aanseradwiat asnseaul 07 uayey sem 27e7 
‘(NW ‘ISL ‘€09861 12POW) Jaiunos e fq passas0id uays se jeusis Fwd SUL “2qny 
Jaydnjnuoioyd & jo Mopumm ay) uo parunow Jaq1y jeneds @ uo padewt pue saasZap yp] Je 
pasaiuas suaj e Aq ago] Suuaness prenioj dy) Ul palda}joo sem soforued eutwnte ayy Yo 
Pasaneos jeudis parejnpoul ayy ‘ssoyeIqia [pews Aq uayeys asam SIapaay oy) ‘UONeSaI32e 
ajaiued iuaaaid OL ‘ayer ulelys asIaAul 3y3 JO yU2o10d 70'9 URY) ssa] si awn SuIddors 
[200] Parelunse 1ays souls Moy Sed jeIpel Jo UOWeIa]9098 343 YORI) Aj2}e1ND9e 0} YsnoUD 
{els sue sojmued yang ‘siapsay adAi-auoja4> omy YBno1yI pao10J sweats snoases ayy 
Olur juguuteljua atweudposze Aq awey oY) UI p2oNpoONU! dam JovWeIP yeuWOU WH! 
pl Jo saprued totyy ‘(og6i ‘pneiseg pue oz ‘7961 “Apauusy) Sousa Buuaneos 
W3y UL UONONpas e& Jo asnedaq sUsUIUOAUD aINyesadwai YsIYy Ul GUOWoINSeawW AQT 
JOJ ajqeyins jou ase sai — TOILE sours ‘wri ¢’9 Jo Fulseds aFuryy & paututorap Yorym 
‘sua] SNeWOIYOR ['} Ww OT e Aq UMOP pasndo} pue Lede wut g] suesq OM) OVUI Wsd 
2 Aq ujds sem wea ayy ‘sasodind uoneztjensta Joy pasn szase] 3N-2}{ BWes ay) UO paseq 
warsts jeondo Aq] pajqwiasse-qe] e Aq painseaus sem sed ayn jo Aytoojan [eiper ay ‘9109 
«(2UOISUSIP-3UO0,, PauoNuousaaoge ayy uiyIM (JsUOI=) 4 JO aIIaYD JUatUaAUOg Aue 10} 


Om dsd, 
(s) zpl(44 9) iE 074 ¢ Pe ded} 2 4 
asa? 2 I 


spyaik yor 
O= 
(y) zpA(tA 4) 


z 
[ox = {4424 od — 0=7/74 dD} 4s 
dSd 


T9URIRQ SSeUt [2101 B WO; ‘A[ZuUIPIOIIy ‘UMOU” 
que (uoneidaiut jeueds ayi urdeaq 01) suonipucs Asepunog asayM YnoUK JauINg 2aYyIU2 
YM JUSP!OUIOD PU QUO YIUA pue sIxe JoWING 9Y) UO pss9}U99 SUINJOA JoIUOD xOg-sft.’ 
® O} UONeaasuoa sseu Surdidde Aq poronsysuod aq pinos (z)*%4 Asoojaa snoased jem 
aul ‘Ayeuty “¢ ‘Aisuap aunyxius [edo] ayy panduioo am “ystam JejNs2}0OW sInyAU [LOO} 
ayy Buneuniss pue simiesaduray [ero] ays Sumouy Aq ‘uayy *,payuan Atjeruaunsadxs 
aM Se ‘syuaIpesd ainyeladulas jeipes Ou ose 2194) a7? ‘z aeUTPIOOD JerKe 24) JO AfUO 
SUONDUN} Je SUOIBI]UIIUOD pue sINIeJadUIal YIOG SIxE BY] JeaU ANUDIOWNs yey) st aWeY 
MOPIIIUNOD Jey IYI JO Sasnyeay SurAydurs 943 Jo auo sours sisqloydouuayy spred poes 
Aq pasuanyut tou st wauainseaw sing, ‘2 ‘o1eUIPJOO2 Jee JO UONSUNY B se UONIsOd 
yelper paxy e& ye Ayo0j9a poIpos dy) painseaus Ayjenioe om ‘“AjruENb Apayeuyyn 0} YStA 
Om SIays Waoydouuasyy sqeuaaul ayy yuoauNoO OL -(Aq‘]) Anowmojaaq sajddog 
Josey duisn 74 amnseaw Apuspuadaput 0} Aressooau suiesoq 3 ‘uosearl Siu; JO “(Z66T 
‘ayoows) sourey asoyi Jo Sayed uleNs MO] ayy ye JWRVOdW! a3nb 2q seu saya Og 
‘(moy syaqeied snsioa Moy Bnd) suonipucs Laepunog An20[2A ay} OF AjlANISUaS 0) 30 
‘uontpuos sWegast ue Aq pacejdal st uONSoUp ferme oy) Ur UONeNba uMyuaWOU 34) 


vt S8WV Td NOISNISIG NI SL5ad43 OLLAYOHCOWNNSHL 


yorum Ul japow [eEuONeIndwoo jeuoIsUaWIP-2UO Jy) Ul JO} palUNogIe Jou UoUaWOUaUd & 
‘sigaya Asuedonq sayita 0} anp aq Aew suonoipoid pue sluawuedxa usamsaq Aouedasosip 
ayy “UONdIpaid siyy Jo asn aaneinuend oui s]qQetjoruN spew yoy ‘Ja9UING JaMo{ 9Yi 
Spiemoy partys Ayjesuewayshs sem (777 Jo fz uoneroy yee ayy ‘3a) auley 342 JO 
uontsod ainjosqe paripaid ayy ‘sagyoud sinesodway oy1 jo adeys ayi s0j pauterqo sem 
suonejnajeo pue sjuamodxe ud9mI9q WaussaI8e pood Ayqeuoseas ysnoyry “(9B6I ‘77 
Ja B4OOWS) eep jeyuaWodxa sAIsuaixa jsUIEse poyepryea Ajsnoiaaid poo jeouswNnu e 
Jo suonstpasd ayy Burzynn Aq pauuojiad osam suonenajes Areuiumyaig “(s)uouisod dSd 
Paatasge ay) 32 24 Ayoojaa sed jeme Jed0] ay aUTULIAIAP 0) Papsau W9YI IMA “ZZ'G 03 fenbe 
Aaissiwa peog pouinsse ue 30} pue ‘adeys peag ayy uo Surpuadap ‘Anawosd jrouoyds 
JO jeoupuyds royyta Joy pawsopied sourjeq salespes-sasiasauo2d paepueys e@ Aq sosso} 
DANeIpel JO} payass09 aidm syuaWeInseaus asayy “(WI Gy = uOIsUaUp fead’) peaq) 
sa[dnovowsays preod eINIS YY WOl-Id/ld Buy Buisn z uoHIsod {eME Jo UONSUN] B se 
awey ay? Jo Aun oy2 ut ainiesadura) ay) pasnseow ysiy am 4(7 to) autuusiap 0} ‘SAUL 


dS | ; 
ZPILP 


(¢) = “q4n) 


\-Al 


2102) paureigo oq ues “(gq tn) (1) by auisn 
‘Ua “ANIOJSA DAIIDZAUOD Padesaae-ssews SNOasEs [E20] 2Y2 JO JUsUOdWOD-z 9Yy2 SI 74 pur 
Ayoojas yap, masoydowuays ay) si 44 aJaym O4— = Ly UONIpUOD sNeWSuU y ayy se 
passaidxa-a2 aq ued aduRfe SIN] “JayIO YoRa souUETeqrajuNOD sajaued aya UO BuNIe 2910} 
ona1oydouay) pue 2010) Seip snoosia ay} (qSd) auejd uoneudels ajotued Apeais ey 
“Koay soury-sed 
}JO suOVoIpaid ays YIM s}[nsaz azedwod 0} pue ‘s}onpoid vONsnqwos aniesodway Ysty 
Ut Safotued jososae UOJINWQNs payesaI88e yO} ‘AuaIsnyip opqoydowayy apuied yt 
‘d(q 40) Jo sanjea jequauadxa ioesxa 0) UOUaUIOUaYd styy Hopdxa oy aiqissod st 3y 1eYT 
aIeMsUOWIpP am aJaRy ‘asodnd siay2 yOU sem safonsed Yons Jo sonedoid wodsue oy} 
Zunsesxa ing sisaaoydouuay) Jo aos ayy paztusose1 Ady, ‘awey uoIsnyip rousdjod taf 
pasoddo ue ut sajonsed 300S snoss.eUOgIeD JO} LoIARYyaq JejUNIs paiodas ose (pR6T) 77 
Ja WHY “sIsAoydoway) 0} 1 ayINquIIe yOu PIp Kay) ‘AaAMOY ‘UOUIWOUTY sys Pantasgo 
Is1y (p961) Braquiay, pue eXpueg ey sueodde yy ‘souesd uoNeUseEIs Bonsed OAy sy) JO 
voneedas wnunxew ut Sunjnsas suonipuos jeundo ssooys pur saiel moy sed isnipe o7 
Asea Ajaanieyad Sem jt ‘uoneao] ued UONeUsels sed ay) Jo s8pojmouy Youd v NOYIA UIA 
‘snUL ‘(qi “31y) auoz yiep e& se poseadde ‘sapnued Sutsoyeos syst ay) Aq paresjaued aq 
JOU Pinos 3 gours ‘yotym ‘ouOZ VadJ-ISNP SHY) JO UONEZIENsIA Pamoye JooYs Jose} @N-IH 
e Aq uoiZas UONSNquUIOS ay) JO UONEUTWNT “(un | <) ssauysiy) au0z deJj-isnp pawodel 
ay) Jo aeIs ayy UO AjUReIZad ‘,s1UOIJ,, 2sayI JO ssaudieys ay) saznsua sajoyued Yons Jo 
AMAISNYyIp URTUMaIg dy) JO SSOUIJEWIG “MOY oY) JO sUOIZaI UspeEl-ajstued ay] UsaMIDQ 
paysimpues, 2u0Z 924j-Jsnp aIWwWeUAP B JO UONEULIOJ 3Y) UT SIINSaI Yotym ‘opis 12ZIPMKO 
pue jany YO wWoIy SuIPSIy OpLLOPYS WINIUEI JO ssBd dy} Ul {SH dy JO sapis yIOq UO 
paysiqeisa aq ued (gSq) aunjd uonvudnls ajaiuod aanzaye ue ‘UOHpuod Wands siqi 
Jo yMsaa & sy ‘UONIaIIp ausoddo ay) ut AjD0jaa on sz0ydouays ayy Aq poouejeqiaiunos 
Apoexa st gSO ay) spremoy AW0j}9A JaNd@AUOI ay1 YY 38 Yow st UONFPUOS oy) [HUN 
aueld sty) psemoy aaou JSD yi JO apis 294119 UO WikasIsdn paulo] JO pappe saprUed 
“saoojaa SN aOYdoWIY! aptued sINnjosqe WAKE 94) WEY) 19972] YINU JOU Jam DWRY 
aUy Je saytoapea sed perme ayy yeys (SH) suetd uoueuders sed oyr 071 sojo ANUaOWNs 
DZIIQEIS P[NOM , IFS, WY VOISNYIP a2 Jey} OS PoIoajos alam SuOTIpUoD ‘sny], 
"p'¢ UOHIAS UI [IEJEP UI Passnosip se ‘AjluN JBOU SaNfea-H aaNoaya jo agus & aA 
paaaiyor are iuiod ageiuen snsoydowayy & wos] SUOIPUOD aqesoaey ‘aoyaesd uy “AUT 


WINSOU “FC Pie ZAWOD ‘'V OWE 


“ty ueys Artarsnypp sayaty pue samoy 
‘Aaandadsas ‘Suraey 2QD pus OF} Jo voHNQuyUOS 24) Joy SuNI90 UONE;{I9Ue9 suOs aouts ‘satdads {Uasasd Aju0 ay 
sem SA 1eyl UoNduNsse ay Uo paseq ase suOUE{Nd]E9 Artatsnyip WN UaWOW INO “<janivadsai°79°9 pur £1'0'LL:0 
Aparuixoudde ase “5 pue Of “2N JO UONIe]) JjOW ayy swe 21 Je Leys DsEIIPUL sUONE{NI]e3 wnuqyinby , 


(1) "Jot (7Aug) < {plu 


yey) papraosd ‘py ‘uoisuaup ajiued ay) jo 
a]BIs ayy UO J1q131[Sau aq [JI SIeduA! sed aatssaoans Uasmioq sIUSWaDE(dsIp sforEd Jeyy 
pamoys Aayy -saynaajow sed Sunsedut wou sojsuesy winyuawouw you Sunemopes usyn 
SsajUONOU APaANIaya Paapisued 2q 01 ysNoUD aBsej 2q OF ,2JoNIEd,, ay) 10} UONTPUOD 
& paatiap oym ‘(6gg[) sausoy pue e1zegx-etseg Aq pazapisuca Ajioydxa uzaq sey 
vonsanb siyy ‘siuaipesd sinjesodusay 2812] psonpoid-auey jo aouasoud ay ut uoNeafonu 
snoauadolaiay Jo snosuadowoy Sulosiapun sajonied jo podsuen ay) on predaz YIM 
Ayetsadsa ‘siskqeue jo adQq yuasaid ay) Jo Aupyea jo odues ay? yst{qeasa ffi suzy “Atdde oy 
payoadxa 9q 1ydiw (9)'bay yoy 1e ajortzed ozs rsayotus ayy D1eUINIS2 0} SN 10} SUTEWZAI 1] 
*a12y payesquasd sojted paryesadde 
TOLL ay jo jeardAy asoyy uey) J9314] Ajures29 ozis e ‘wrt EEO JO J9}WWeIp ooIUed eB 01 
spuodsaizoo yorum “(0861 ‘72 17 10G/BL) L'0 = Fwy O1 UMOp prTeA AyayeWMosdde osye st it 
‘(1 < wy) nuny sepnoajowl-aazy aya ur sapstued a8urs 01 Aporuas saijdde pasn Koay) aus 
ysnoys uaad Jey) ajoU Osye aM “(1661 ‘72 12 BUOY) UT B]NIaJOW-saly ay) WN AljEIDadso 
‘saajasuays sajaiued Arewrd sajfews yonut ay) Jo yey2 0} asojd Ajqeysewses st sajoned 
paedaisse 10) < (40> uoIsnyip mnaJoydouLeyy poSeraae-uonejuato ays 1ey2 UMOYS 
saey am YOY Ul ‘sjuauIadXxa asoyi Aq wed ul payeanoul saipnys jeoKsaI09y) UT puNoy 
aq ues Ayauisuasur azis pue ASojoydsou siyi 10} uoNeueldxe ayy ‘azts tL. paynqunsip 
pue pasedorsde ase sajotued 100s, ino y8noy3 wana ‘oremnz2e sayre2 ase suonotpaid 
Aoayl snaury juapuadapur azis ‘arayds a[8uts payejost uoNenys yuasaid oy) ut yey) But 
-1eatput ‘poo’ Aaa st uonsipaid jequawmuodxa/jesnaoayy pugdy sty) pue syuauainseou 
[equaunuad 2 usanjaq yuoweaiZe ‘on3y 242 wo yuosedde si sy ‘uONOIpaid Asoay) 
DNauUPY sty; UO paseq auejd uoNeugels ajiued sy) Jo UONeI0] paysedxa oy) 01 spuods 
*31109 SAINI OM) 943 JO UONIesSIaIU] “o[YOsd AIoofea sed jerce powoyut Afjeyuawadxe 
ay) Yo pasoduuadns 4, jo sanedou oy ¢ “Big Ul MOYS am ‘AjuIpIOd.y *,sainjesad 
“wai sed Sureacid ayy ye AAIsnyIp WhyuswOW Surpuddseuos au) pue ‘ssUaUIaINseoUT 
ainjesoduray jeyuauadxe oy3 wymowos Sumpoouis raye (zp/ 7 pP)( 1/1) uonouny ayy 
Sunnemmsyes ‘(Og6] ‘72 1a Joie) UoNduinsse aqisneyd e ‘AyIuN 0} yenba yuatoyj202 UOT 
-epoulwose wmuawow ayy Sunias Aq owey ayy ur uomisod peme Arana ye AyD0]9A 
dasoydouayy oyz aJeNjeo Vays Ued ay “aiNyxIUL ses SurpeAsid ayy Jo Atarsnyrp uy 
-UaWOU! 9y3 SI4 pue ‘Azejndads dunsayaz 01 pasoddo se ,Ajasnyip, oejsns oy) aaea] ‘3? 
‘apnaed oy) yim juawaduidut uodn ,asxepowuosoe, 184} Sajnd2]}0U! ses yUapIOUt Jo UOII 
~des} YI OF pUa[eAINbs *yuaisyjoos YonepouuOIIe WhyuIWOW (jeNUIdUe?) 2Y3 SID BI04M 


(9) « [(?3) + -(2) = (qo) 


$i 97 (2¢Z 9970 6tl cet ue wr 
oP stl tte Se6o Fal v8 702 ste 
(,-9) (uw) Ga (sf09) (sp) (spo) (s/99) 
fete sa ae | ¢ *O(ys2uq) 2o A(yauy) HD 
nn er ap ar ocean vp epninasiae aoe 
tPdvs 


mo 


ve SAWV14 NOISNSAIO Ni SLO34d9 DLLAWOHAOWUIHL 


“(HOOT UEYT ssa} Aq Aqeqoud) asniesadusar 
DwWeEY WegEIpe ays soveUNISaJ2pUN IEYMIWIOS UONLNHed S14) WOyRIWL “10J PIIUNOIeUN [fs St UO PUCIIS 4} 
SRasaym ‘Days is y ay1 JO} paresuadwos Ajjenuass2 am ‘siajul lees! 1e ainiesadw} WOOs ZurUNssE Ag “Moy 
Kays yoy punose .c277 400 ayy 07 sased Isneyxs ay) WO JaysUEI) LEaY $1 L9YIO BY) “SIIWING IYI OF aWIEY dy) WOss 
SSO] J29Y PANIDPUOD df) SEM DUO :5}.°42 OMI JO 29NeI9q ‘7 “BLY UL UMOYS Se ‘SsLAUIYIO S)edipUl SIUIWZINSEIW ING, 
“Weoz 249M sauniesadusay indut wwersead O42 ieYp TurusNsse Aq pareinjea sem asniesadway auey SneqetpE ayy ¢ 


possaidxa aq ues aundaz sty) ut opted jesuayds & jo Aaisnyip 
snasoydouayy ay} UONENes s,uueUpyey, 0) Bulpiosoy “(sajawerp spnued uo paseq 
Jaquinu uaspnuy sy) si 4uy aay ‘| < Say) ausdar JejNajour aaa oy) UL (996) ‘UUEUT 
-pyem) Atoay) oauty yo suonaipaid suesa[as ays Gtim anyea sty? azeduoo MOU UBD ay 
dSd dys 3e sajomued ZOry jo Aatsnyip onaoydouays yy 
JO} §/,Wo ¢°] JO anyeA B UrEIGO 3M ‘¢ “by ul ua) SHY 2) Ul BIEp jelUoWLEdXs ssay) 
Sunsasut ‘s/w g’[ st painseaut Auz0[9a snoased ayi apis fany ay) uo suefd UOHeUse;ls 
ayarued 343 Jo auapucdsas09 U] *96¢ mnOge Ajuo st ‘suONE|NI[eo wNtqrinba jeotways Aq 
PIIENpeas ONL] sy) ‘UONLdO] swWeY 01 YINOU JouING Woy WuUeYD Islam JepNI3}OW [e101 
dy asnezcq aqi9you powsep se Asoosia pue Aysuap [eof BYyi JO UOHEUTULIIEP ay} 
JO} 1YZiom Ie|NOVJOU JO SaVeUINISS YIM Parels0sse IOI “UMOYs SI ‘dpIs [anj By) UO DUO 
ayy ‘uoIZar aweY ay) Jo HEY avo AJUO Queoyiudis sem UONEjoderxe eyep iim paletoosse 
AyuIeyg0UN 94) Pue OpIS JeZIPIXO oy) UO SuIsstul aaM SUIOd REP ANOOIIA [EIBAIS BDUIS 
*Z QYBUIPIOOD JeKE DY} JO UONUNY & se ‘UONDas snotAaid SY] UT pautjNo asnpacoid 94) 
Jo siseq ay) UO payonsysuooal ‘ayyosd 1sauoduos Aitoofaa [erKe ay) SMOYS ¢ auNdLZ “suey 
ay) rau uotsuedxa se3 ayy pue uonNesindyuos Moy UONeUseIs ay3 Jo soUaNbasucs e se 
‘\uogy awey ayy 0} J9WING JayIE Wo. AjEoUOIOUOUS sMOIT AyOO[SA JEIpeI BYL “a[qissod 
sem 19UING Jamo, 9y) JO AUIOIA ayI UL BuIZULIS OU ‘ssad0e [Rondo O1 palE}a sUOSEDI 
10} ‘Ospy “oraz 01 dorp 03 sa;uNED 1ajddog ays jo ae eiep Vy) BsNED pue dUOZ ..29]} 
-isnp,, & sanpoid sajrued eurmnye payatur ay) uo uNse uolsindal snazoydouuay? oy2 
asnesaq Jjasut yead aunjesadway ay) JB9u 2]QeUIeIGO JOU dom SJusUIANSeaW ‘poredionuE 
sy ‘suonisod jerxe snoten pur ‘ww co’g F 4 ‘UONBDO] [eIpel paxy e& Ie sJUsWoINSeIW 
AyO0[9A poipHs ayy Je JINdYy suTes SY) Ul UMOYS OSTY, “SUOIIPUOD 911 MOY Wasoy? 343 
28 Jaya uoneiedas snosoYydouay) JuRoyIUsIs pue psinseoul Ajises ue ‘wu C7] INEge 
SBA SSOUAIIYY BUOZ Yep [2101 Surpuodsaioo sy “yead snyesodway dreys sayses ayy Jo 
sapis altsoddo uo payeorput ose si sauejd uoreudeis ajonued paasasqo aut Jo uonisod 
PUL *Svontsodwos weans pasj ay) 01 Surpuodss1109 Y ECG JO sIMRIoduls, swey 
DNEQRIPR dYI UEYI JAMO] JEYMAWOS sty GOL] JO sIMEJOdUIA} Yeod ay; ‘palsadxa sy “3x9 
JOUING WONo By} WoLy painduios ‘z ‘aJeUIpsOOD [IKE 943 Jo UONIUTY E se ‘sso] UOITEIpeI 
JO} pa}da10D aWeY PaINjp-*NY ay) Us SJHIWaINSeoW ajdnosOUMAy? sjuasaid Z suNndiy 


auinps panpip-=N UE 


NOISSNOSIC GNW SLINSAY '€ 


-deS rouinq 243 pue 

YMOUI J9UING ay) 18 JVZIpMKO sy1 Jo AOO]aA By) JO ONEI aYX Se pauYyap “Jy Sorel UIEIIS 

jeuiwou e pue ‘sg ‘uoneredas s9UINg ayy ‘P*] ‘oinjes9duTa) suey SNeqeipe aus ‘7 “bq ut 

pouyap ‘ ‘ioyawesed ones souajeainba ayy ‘Ajaansedsas ‘apis sazipmo ayi uo Wout pue 

WaBAxO ‘OPIS Jany ay} UO LIUL PUR Jan] JO Saze2 MOY DUISWNIOA dyI -] SIQUL UI Peplacud st 
UONEUIOsUT SUIAO][OJ SY} WY) JO Ye JOY ‘saWEY OA UO pauLOped wom suaWUadKy 

“plea aq O} us2s si UONdwNSSE styR ‘S100 

WEY} SS9z 1B payeussa sem (s)uBaNs pada} ayy Ut BOOB} Bow (3)"OIE My soUIS “pray 


MANS 08 3 Q PYF ZIWOO 'V tre 


2 deemen e ee  eee 


aes urens 23y31y ayy autdsap (7 “BL4) aseo paingp-2N Sys Ur UeYy saNoIYT YORU suvadde 
aweYy SLL Xd 13WING WOI}0g ay) WOI Paindwod ‘Z 3}2UIPIOOD [eKE 24} JO UONSUTY E se 
slugwuaanseau ainjeszadwa} psi222209 smoYs ¢ a1n31 ‘aseo paynypp vaToyU ay) UT UeYD 
1oT1Vy SWI} 99IY) ade UTEIIS FeUIWOU B Je payesado sem awEYy ayp ‘ApudN JasUOd ‘puke wey 
paingip-a} 241 jo Aupiqeis 100d Aran ay) Jo asneoag Paylpow 2q 0} papaau suoNspucs 
DEL MOLY “SUOMI eo/s}uaUtIIdKa JO Jas swWes SY} Pareodo pue JuaNIp se 3Ey YIM TN 
paoejdas am ‘pua sty) of ‘sed 1s0y dy) Jo AuAIsnyip uNJUsWOW oy) TuUISURYD Ayesnewesp 
Aq A2ody) sNaUIY ay Jo IWadse JoyJOUR AJU9A OF Papidap am ‘synsai asayy Aq padesnosuq 


aucoyf PaIn[p-IH ZC 


'Qp aundiy ur Yya,ayS dy) Wi peZUeWWNs Je 
suoneraidiaiul pue suoneasosgo asayy ‘|/z — 4Sdz| Jo og Jo 19psO ay) UO 2q oO} sIeodde 
SSIUAIIYI JVIUS ay) jrey ‘awEY JepNI ed styi JO <SUONLIO]-gSd JO suoNEUIMaIIp Ino 
yo Aresnd9e ay) assimosdwod A[snouas you ssop ,SuULeIWsS,, YI) 1eY) ep “Bly Woy 1e9;9 St 
Hl ‘paytsodap asam sapoiied yaya Joao ou 9y3 Julunp owey ay2 Jo suoRenjony Jourw 
0} Apued ‘sapnied popuadsns ayy jo uonow ueumorg 03 Ajed onp ‘oueld uoneude)s 
ajoused aut jo  Suuesuss,, e jo IaNeoipul si yoy ‘salsepunog dseys aaey JOU Op 331m 2Yt 
uO uMoI3 susodap ay) Jey) aN0U OS]R URS BUG “sWeY sy? BurppeIys VOID! 9a2]-aja1ed 
ay) 0) Buipuodsaisos ‘yymoid 1Wsodap juasedde ou YIM UOIsas & aarasqO UBD BuO U9aMIaqG 


(yinow sawing samoj ayx Wor) a2ueIsIp jetxe yo uoNsuNy se ‘44 — ‘ANd0[94 snazoydowssyy poreynajeo aya 
JO aanedsu pur *!,4 ‘AdoPIA Jeme pIasUr Ay2uaunadey—awey (3)O(S}"HD prnP“N € AUNOIS 


(ww) Z ZJONVLSIG WWIXV 
rl €l ra Il ol 6 8 


Tt 
(sjwo) 7A ALIOO TSA 1VIXY¥ 


a 
« 


o 


sve SAWY 14 NOISNAdIG NI S1994d9 DLLAUOHdOWASHL 


ul ‘suotda uapey-ajorued ay) 07 Suipuodsazo2 ‘seadde ysodap yoryy Af2anejas Jo suordox 
OMp ‘edoosozsu jeondo ue Japun uses se uMosd USOdsp ay) JO anid & st ep andy 
umBipyyia Ayyoinb sem aqosd oy) ‘oynurus eB UeY) SS2] JOZ DIM 943 UC MOI yISOdap ke 
Bunya] Jay “sxe suey oy) oO} Jofjesed 3 povonisod pue swey vapey-ZQ1y 47 OjUl 
om unupeld (s219WeIp Ww S71) suy e parosul Ajpide2 am asodind siyy 10.7 ‘poyjou 
jequawiadxa yeondo ay] jo l9eyNse Ue OU sem IE IeY] WUYUOD OF snbiuyoa) je1usWredxa 
juapuedapul ue Aq owey oy) seau volder aayj-a]otted siya Jo aoudIsixe oy2 AJaA Ot 
Peploap om ‘(gg6I ‘pnewed pue az, ‘7861 ‘ApouUsy) poyrodal usaq pey sauntesodurar 
yay ye sopotued Z7O1y Jo Aouatayya Suaneds 1481 Ul ssoy B ‘anOge pouONUaW se ‘aou!S 
“((6861) werrouias pue yeureyseZ Fa Yo) sajoied 
Yons 10] sisk{eue awn souapisal,, ajduts e sapnjooid siyy ‘aydiouud uy ‘sunjoruis auiey 
aseyd-Omy ay) Sutumsa1ep ut  safoned,, [jews YONs Jo UOISNYyIP Uelimorg ay) Wasou 
©} pyea oq Jadu] ou pynom wy ‘AljeuoNppY “(L861 ‘O86T) JeuUSOy Aq pozueUWNs se 
‘saunixtus sed ut worsnytp (1910¢) feuuay? Jo A1oay; yt Wo} parewnse 2q pinoys 4(q7 tn) 
WUBINYJIOI 94} JO anjea WRADIAI BY Ploysozy) WU Z 341 MO[aq sezis aoNed IOg “AUIpIeA 
JO ulpwop aaissoidu ue ‘wr pp INOgE pu WU 7 INOgE UIIMI9Q SOPEI9P OM) JDAO jO 
a8uel J9}9WeIp e BuIIaAO2 Saz!s aoned 0) Ajdde pynoys “(cq 40) 103 (9) “by ‘uorssosdxa 
d]NIajOW-aa1j ay) AWeY INO Ul ey} apNyoUOD ay “sWUN ,JoWOUOW,, TOLL OOT mnoge ueYy 
alow Busureyuos soporsed JO} ‘97 ‘JojawWeIp wu Z INOge UeY) J98se] sated TOLL, asuep 
{12 103 Paysnes oq pynom uolsalud sty} Ieyy puy om oweY Z7O/"YD painjip-en_y sno uz ‘wed 
-aguj-ueau! sed Suipuodsass09 ayy #7 pue sayawieip ajnoajou se aanraya aya st 20 or24ym 


“YINOU JdWLINg J9MO] 34d WOIJ Z JdULISIP JETKE BY JO UONOUNy se (MI Co'E = J) UONISOd 
[etpes paxy @ re Ayoojan yoipos pur yinjesoduiay poinseax—awey (3)%O/(3)"HD pantip-2N =z AUNOW 


(uw) Z ZONVISIC IVIXy 
vl ZI Ol 8 9 ’ zt 0 


(suo) 4A) ALIOONTBA IWiIdvY 
L 3ynlvusdwal 


YSNSOU “YC PUP ZAWOO “V ne 


-X9 JO} ‘998) Ajsnoauelnus Sunoe a2e sidayo Wa0yd aioW JO OM UdYyM pPreE[Na]¥> 2q 
Pinoys yet sua; .Buydnoo,, 10; Tununosoe moylim ‘a] ‘ApWapuadapus pue Ayenuanbes 
51924? dsayi JO yoeo Ssnosip YEYys am ‘UOhewMmosdde sty ay2 UL “sisasoydoioYd pue sis 
-stoydosjoaja ‘sisasoydorsnyip :aae ADL ‘synsal 2y1 Jo uONeIaIdsaiUt ayy a1e9ydwWos pue 
sapomied aqi uo joe adiouud wt wea sisaioydoutayy 0} uontppe ut Sy2aya WnaI0Y4d 1ayIO 


Swuistupydap IadoYyY 42YIQ JO 2]ON ££ 


“SSDIPPE MOU [JeYS IM Jey SIOao JNas0yd jeuONIppe oO} OsTe 
INQ PAOgE pavORUdW SanUTeyeoUN 943 6; AJUC JOU snp 3q Aew ADUedaIOSIP ayy ‘WUE 
9p JO uonIsod painseour Affequauiisadxa aqi yy paseduior 2q 0} ‘yynoUs 29U2Ng WONOg 
ayt aaoge wus [-p Aforewmoidde ye uONdIpaid-gog B a1ed1IPUI ‘UOISsNoSIP suey poIntip 
wadostU oY) Ul paqiiasap auO 24} 01 snOdOyeUe sINpadsoud & Aq poulualap 44 — Jo and 
ay) pue afyoid Ayoojpos Jee payonsysuosas ay) JO UONDaSsa)UI BYE “J9UING Jamo] BY) 
OMU! pry sem Jony ayy ssed siyy ul VdUIS ‘¢ “B1Ly 0} adsaz YIM pasueYyo udeq sey AyIDO[IA 
a4} JO UBIs ay2 yey BdNJOU ‘9 “By ut Ppayuasasd ase ‘apis [any ayy Jo aduspuodsali09 
ul uordar awey oy) Jyey 10} wie3e uMOYS aay ‘sIINSay “(7661 ‘2YOOUIS) (Jaays oweYy) 
SOMIBUHZ feowWaYS ysey AfawuYur Jo Wu] ayy UT BUO yuasasd ay) Se SUOIpUOD? InduI suIES 
ay) YW BWeY MOYIIUNOD jeUOISUSUNIP-aUO B UO SUOe[NI[ed jedJaWINU UT pouTelqoO 


“(YINOU 19UING Jamo] ays WOs}) DDUEISID 
{ence JO YONDUNY SB AWOOFIA [Etpes pue sinieradwia) painseaW—awey (3)°O(3)"HD painp-2H $ JUNO 


(ww) Z ZONVISIO IvIXv 


4 rn) 8 9 y z 0 

00r 
wa 
Pa 009 
3 g 
a ™ 3 
rc a 
9 
8 0001 % 
+ 
= oozt 
s 4 
pe OOrI 
fe} ~~ 
a Ss 
Z 0091 


0081 


dSdz dSdz 
4 


ort SAWV 14 NOISMAAIG NI SLI3429 DLLAYOHIOWNSHL 


Sayoud saiads ayy uo Surdjau Aq ‘% UONDIg UI passnosip asnpasoid ay) 01 SuIpso2ze 4 
P2IE{AIED am 'ssalsyasay “DnewWeIP ae suOHE(NfeD Agtatsnyfp uINIuaUOU ‘ose ‘pue 
Ayisuap Jeo uO sanuteyszoun UoNtsoduos sed JO saouanbasuod ayy pue sasyy Jo 10398] 
& Aq saisea pu sauing 01 pus suing WOs} 1YStam Je;NZajOW oY) ‘sawEY Yons 10] “Wey 
U] “819249 UorIsodwos sed yum paiersosse Iowa JO 991n0s JuEOYrTUds @ LYM pa;uoljUO? 
alam om sayyord Apo0jaa yee Suipuodsaz0s 3) yoNasuOs21 OF paidwaye om Usa 
‘(9861 ‘Upeysas pue sxo0uUIKS) SoWey Jets 20; suonsipaid jesuawnu yim juawessse 
ul Opis fany ay2 UO Yead pue ‘suey ayi spremoy SutACU pue yynow sawing yora woz 
Sunseis Aypeauo}OUOW MOT Oo} sUta25 ANDO[IA [eIpes BYJ, “synow ss9WNG 24) ye sjuIod 
eyep parejodesxa Yui ‘ajyosd Ad0[aA jeIper ayr MoYS Osfe om 10j;d awWes out uy ‘amey 
PAINIP-“Al 9U) UI PaAsasgo auo dy) UEY) DNEWeIp a10U! UPAI 1999 UOISINdaL E UT SqNnsas 
Yim “wu 6'7 St ssauyoIy) auOZ yep ZuIpUCdsa09 ay) :UMOYS osje oie sUONe20} dSd 
FUL Iwanip ayi Jo ANauonpuos peuuays ysIy ayr JO asnesaq Ajadie! ‘asea yuasaid oui jo 


“adeys isodap jo vonesudiaquy (q ‘owe uapey-apnued yi ut sixe 
at Suoje payasur auim ig ‘weip wit STi € UO pr}29(09 yWsodap ayarued fOrye Jo adeyg (e 4 ano 


riko |} 
wee /- Y1pAed 


Pare 


wwibas a2 jsp 


(459) — — ad 


WANSOd J “d Put ZT2WOD ‘v ot 


a2ueIsIp 94) pue) |/2— 4S¢z] uamaoesdsip ayy SaseasIU! Paopul VOLINTP OH{ aly “sMY 
-ps82 2ane] OY) UI SUONEIO}-gSd PIAlasgo pue ,paipaid,, usomjaq luaMaaude J3:00d 
du) JO TUNODe Ayqeqoud *AyssOIsIA DHEWIUIy 12I0} IYI JO pue dSd(?.4) JO SuONR|NIe9 no 
DUINBUE YIN saUIELIDUA UOHENUIIUOD PSIEIDOsse YI Yim pauIguios ‘uOnENNS si 
“sisazoydouagy 04 anp asaya se jueLOdu se aq Aes SI2aya DIOYOIsNYyip aay sed 
painyip-ay ay) wt paynsnfun si uoneoyyduits sys Ing ‘ajqisuajap st s122y9 onaioyd 19y30 
JunoajJau swey parnyp-"N yi JO sishjeue-gSq WMasoydowsay ay sey) Spnjouos ay 
‘\SasaqUl Jo syIsuajaaem ayi 12 SuIqiosqe-uOU o1e sajsIed 
24) (2 pue (rus oo} ase sone My ABi9Us s9UNOJ-OF-aatieipes (q {EWS COI aie Sajoiued 
au) (@ :asnesag stsasoydouay 01 pasedwios 2]qQ1d1{dau si uorNgHUOS syaioydoyoyd 
Sty) asea mwasaid ayy uf ‘samy saunog of aiqesedwoo dae Jane] 23 Uaym soxny 
Zuneipes Aq paouanyut A(qeisaidde aq ued sayiued uosouiadns Suiqiosge IY) UMOoYs 
aaey (Q661) 72 22 OFNSeD ‘Suneay sanerpes youUAse saouatedxe yey) ajonued & uo 
syoeduit aynaajow sed 01 anp Yup aponied yim payeposse ‘sisasoydoroyd 01 yadsax WA, 
-g]q131j3ou aq Or paisadxa ase sisaya snaoydonNoaa ‘snyL 
“SWE BSIYl Ul PAAJISQO BUOZ Ja4j-ISNP Jy! JO SSIUYyI Vy) uey? Jojjews apniusew jo 
S19PJO Om J9AO anfea B ‘wi 79 AjUO Ie payeuNsa st yrsuay adgaq ay) ‘(oget ‘Aatpesq) 
satuey Uoquedoipry jo eatdAl «we ,O] JO UONerUadUOD UO! WHUTxeUL & pur y GOT JO 
sinyesiadway yestdAs & J.J “SBseYD ALeWaWa]> By SE J PUE WONHEIUIIUOI UO! 3YI StU 
‘pinyesaduia) aya st f “WueIsUOD UUEWUZOg au st Fy ‘AtANIULad wuNNoea ay? StF adayar 


(21) = 


:3q 01 payewNsa aq ued 
‘ary *yiuay aXqag ALL ‘Paaiesgo st uousWOUsYd UCIeIedas ajonied passnosip ayy yorym 
190 (tu) CE) aes YISUd} WISHd}Qe1eYO ayy pue ‘4ndI0 ULD uonesedas s81eys Yaya 1340 
aoUeISIP MsHayeseYD ay ‘IJua} aXqaq ayy suedwos Aq pauierqgo aq Wed 19ay9 SHI jo 
aoueyodult ayy Jo ayewiNsa UY ‘sseur re(ndajouL azesedsip Jo s1a1s2e9 adzeyo Jo uoNow 
jewsays ay) Aq paanpul st uonesedas adreyo sys “UONeZIUO!-WaYys JO asneoeq oWeY 
uoqiesoipAy Aue ul quasaid Atjesnjeu sadseyo seJOd1q JO uonesedas ) anp pyay-j]as a4} st 
yaya onazoyd siyt 10y 90103 dulaup Ajuo ayy ‘sawey Jno oO} paydde azam spray jeusaixe 
OU BOUIS “pfoy aNeIsSOIDOFo We JO souUasaId OY) UI YUP Soy pue sajatued ayy jo Suidieys 
Jeo1s199{9 YUM pareidosse 04 St pue jaya Wa104d a[qissod sayioue st srsazoydo.usaj7 
“9B IONE] ay) Ul BIqQIsysau-uOU ATUSPIAd ae Saye dasoydotsnyip ‘Apuanbesucd 
“Anoojaa onaioydowrayy ayy Se apnyudeul Jo s9pJO SWS BY) JO SI aN[eAa durpuodsazio09 
ay ‘puey 19420 ay} UO ‘oWeEY PainyIp-apy 94) 10.4 “WEY Pain[ip--N au) Ul (SH) 24] 4A] 
JO %S INoge UeY) Ssa{ _3q 0} PUNO} sem (QT "b2 UI SH) Aem siya ut parepnayes Ar0[9a 
aptued onaoydotsnyip Jou osuazsereyo IY “gO YEN) Jodiey 9q 0) paleutisa sem Sd 
yt 18 UONeI jouw wWaUl au) afaym UoNents luasaid a4; UI Paylaa se ‘saioods 9430 Aue 
uey) Jadsey yonus st Woul ay} JO UOReUIIUOD dy) jt atqeoudde st uoneurxordde siyy 
‘(9g6t ‘19UsOy) A203942 INaUTy WoL, PIeUNsa Se se3 yous ay) ut Sursnyip 1 salsads jo 
quatnyys02 uorsnyip Areulg aya st QT “by wt Sutseadde yustoyjao> uoIsnyIp 3y.L {2661 
‘gyoows) J 21qep ur payioods suonipuos indur ay) Joy suoNEfNajes yeduaUINU ,,199US,, 
amey UO paseq alam saIWNS® UORENUIUOD *! sainads yoea 30 | = '0 ‘hes ‘pue 


ay “{ oa . a) ssautmiqns we h14 


;SalVWUNS| [ENpIAIpul ayy Bulsn ‘sawey parnyip-azy pue prnt!p 
22N 9Y2 YIOG JOY SH'T Ps AHeWISa O} SM JOY sULeUTaI Wf stsasoydorsnytp jo agueyodut 
aiqissod ayy avenjesa o1 (9 pue ¢ “sBLy 298) dSq 18 ,UMOUY,, SI SHY ayy SUIS “ING 


ort SANV1I NOISNAdIC NI S19a4d9 DULYOHAOWUIHL 


dd ‘= 


(or) tay >} [aar? 
N 


‘aT asayy Aysojaa suasoydouuay) ayy Ot 
pazedwod 3qisydau st gSq ye Gwojaa snaaoydorsnyip aya sey YONdwnsse ay) UC pase 
usaq Ava} sey sistjeue wep snotaaid inQ ‘IYBIam aejnoajow ays st ‘yw ‘(g ‘by ul se 
PauyrIp) woidtys0s UCLepowWOoIZ WNjUsWOW ay) SI ‘Do *(uONDeI} SSeW JO UONDEIy ajOW 
[ero au) Jaya wos) uasayip) aqeiea ,uontsodwos-opnesd,, e se passidaiut oq ue2 


f 
yin (L ADS _ 
N(R) 


(6) ‘A 


asaym 


(g) sR Cae aN) 
N 


se passaidxa oq ued Allpojan siyy dey) UMOYS SLY (Qgg,) UUBLUPIEN Mwy andqOUl-da7J 

ay) Uy “(,,Au20fan onosoydorsnyip,, ay patie?) Ayoojaa e@ yA sunpaw ayy JO UOnOW 

SSBLU URDW ay) O1 AANL{DI YUP Od pus [iM 'A SatI0[9A UOISRYIP Salzads jeI0] pue 'K 
suoNreyy sour saigads [edo] YIM alnoxiw Jodea jouuaysos1 ue Ut papuadsns ojtued Y 

‘ayqLSZau paapur ase swssueysow yup apored Lsequatuajddas asayz 

syuaWadxs suey parnyip-7ny INO 104 LEY BPNPOUO? ayy “(SLET ‘WOSEI pue stuuy ‘adwe 


‘(yInow JoWiNg J3MO} 3yi WOIj) D0URISIP FeEKE Jo UONSUNy se *4A- ‘AyDO;IA SHasOYdoUw 
aay Pareynzjes ayy jo aaneZau pue ‘24 ‘Aooj2a peory—awey (3)°O3)"HD pamnup-aH = 9 FUNO 


(ww) Z FONVLSI qWixy 
9 $ ’ ¢ z ' 0 


(8/9) ZA ALIDOTSA TWixy 


UINSON J ‘GO PUE ZAWOOD “VW ort 


Zp moge veg ssaz st apyoad aamresaduiay aya jo “yg ‘ssauy ry adoys pue jz - S2z07 = Ary 


Uinotas ay) Uo paseg 1aquina spjousay pareorput yr aiaqm 9r- 7Z/t > (12) %/ 941211 AQ paptaoid st 412.4] o1 
paseduius aigidydau 2 10u yw | Lj Uys soy UoUaND qinol e Ua P77 7 UoY) daie97d Yon si J 1 UUM : 


douapuadap oinesadina) ayi suonetea 1ydiam Jepndajout ajqetoaidde mom sawey 104 
“OSR]INS, TUE 9Y) Te AWLIOfaa salNdZ,UO2 sed pue AyI0E}9A DHaJOYydOULIaY) jo yudIpLId 
jeneds oy) jo apnuudew sanefas ayy UO Paseg 2q UeD SoUId2) OM) JSdYI JO BUO J9yI0 JO 
39U941NI39O0 ayi 10f UOLUaIID Y “/z 1B apyoud samesadwa) ay) JO aNjRAINI 2y) Jo sua} 
ut ing ayyord runjesadusa) ayy JO YYpIAs []e19A0 JO SUID} UI JOU pauUY—ap st ,ssoudieys,, 
d1aqy '(q asea) a1t1 Ulens aBiej-aweg peosg JO ase9 assaauUOd oy1 01 Spuodsalz09 Gy “314 
spoloyn ‘(iy aseo) “Udiawesed dies ulens ysapoul ym awey ,dieys, & JO ase 243 0} 
spuodsais09 eg aundt.y “Ayan woay yey) Aaa rou ‘Mem ‘ones souayeainbs aanoaya yim 
$41 JO ainiongis ay) JO} SuOLENS luazayip Afaateipenb oma yorays am q ‘ez “sdiy 
uy ‘suoneso] dSq atqt3ya ay2 mo deus Ayaanenyenb of se fjam se ‘UOIBIO] SwWEY YI Je 
SANIDOLIA SBS BALDBAUOD OF pasedwWos ajqeaidde aq [IM SYD ,,suNOOs,, UL SaNII0[9A 
naoydounayy ajanued yoy sapuN suoMipuos ay2 aienjeaa of UONIsod & ut MOU ae aA, 

"€ pur oz Aju, 
voue# en jo sanjes Burpuodsass09 aut 02 asoj2 2g pjnom Hy yo sanyea aatoodsaz ay) 
°Q aund ut EYE) pue Yyin sand jo uoNsnqwo ayi Joy IY) 210U Os[e OF PuNsasaiut st I] 
‘ppm Mp qin awey (O/H painyp-r1y ‘papaas-(3) "YI & ul SjUsUIIINSEalU aaIsUaIXO 
pauodas sey (1661) YeUeYyoeZ ‘Ajaandadsas ‘¢g'g Pur $6'D JO sanjea-4H 18 yno poe 
aiam (1H amepz) Suny pur ze ‘Aes ‘JO oscy) puke ‘syuauainseaut 4ID-*O/"HD Painiip 
-7N papaas ino seazaym ‘g'py pue (MHZD painyip-N) p'L INoge UaaMiag sanjea-#@ ye 
JNO pales aiam swiaysts 31e/"}4ZD moOysazunod ur soiuseUAp y00S Jo Salpmas snotaald 1eU} 
295 am stseq Iq] UO “(O66 “SuNEY pue Tey jo [y aMEPA 10y ¢°7 "99 JO JONNY “F'9) waists 
ZO/7E prnttp-ry aya 10} aiqeiaidde aunb ing ‘(gg6I ‘77 12 ‘wineQ~exy J) susaysAs 
ZO/*HZD paipmis Ajsnotaazd pue (col “92 aq 07 payewNse) waisks °O/"HD juasaid aut 
JO} ISapOU! si 10192} UONDAIIIOD ONeI-ANasNyIp YAY paveosipur sup “((9BET ‘9UsSOY jo 
SY UONDES *5'a ‘v—as) Jjast AuAIsnYtp Le;noajou! ayi o7 (item pifos B Je ‘Aes ‘porenjeAd) 
SAMY voOISHyIp a jo AMantsuss ay} sonpes oO) uMOUY st siyy smoy Jae) Arepunog 
Jeutiue Aseuipso uf) ‘auejd uoneudeys oy? 0) JEULIOU SMOY JEUIWE] BANIDZAUOD BY) JO} 
Ajarewmoidde iunoase 03 yuauodxe Jamod ¢/Z ay 01 ONer AAIsHIP 9yI SONPOU! I 


rm—O YITOTS 4 ( aa) be 
3: = ‘@= oO 
(ev) / (52 PUNO (PHO) ga 


Me sajaupind onna aouappainba aanraffa Surmojfoj 24) ash puke WWYyap 320}2294) IM 
am UOISsnasip SIyt JO JapureWal 243 104 GSO 0} 1Oadsas YIM UONIsod auIey se JBJOSUy 
wseaq 1 ‘siyy ystdwosse of +7! pur (*™0 =) (49d) / y TIO *TM—4q saliaisnylp 
JEINIIjOW ay) UIaateg AuPENbau! snofago ays Jog wWNoIDe Ajarewrxosdde 07 AressaI9U SI 
((6861) uetliauiag put yeueysez pur (0661) Sunzy pue Dey Jo aseo auR UT UONN|IP FY YM 
70/7} 8a) suraishs aurey seurwey 1YySI9M sEpNdajOU ayeredsip ZutssnIsIp 9q []!M 9M DUIS 
-100S,, paSopuN JO parisap jo vouasaid ayi ul UONSNQuiod [any snoased paxiwia3d-uou 
quajngini si 24943 Yoty ul suoneoydde o7 saipnis-4qa seurwel Apearis Aoves0ge] asayi JO 
aouRaz{al aIqissod ayi Inoge sUAWWOD YIM spNpoUOd any “LE PUE g’E SUONIDAS UI PassnIsIp 
szouanbasuos jeonoeid yum * aINIONsIS BWEY U2pPe|-J00S oy) UO SOIya onasoydounsyy 
quesyiudis Aeydstp Ajqeiaaut ijn suraisks paxiwiaid-uou yatym JOpUN SUONIPUOD [yest ‘Z 
UONIIS Ul psoNponNU! ‘~H ‘aarawesed ONes suajeainba ayy jo UONLIY!poU & Jo suLIOI Ut 
Ajiuapt am smojtop yen UY 58/9 ["Z Afuo yo Apoojoa weagis paaf py ays Ylm posedwos 
2q Pinoys yoy ‘S/W ¢-g "D9 URY) ssay OU Ss] *7FL 4 Jey) DEUITISA aM ase Jaye] SII Ul 


ve 


ise SAWV1E NOISNSIIG NI SLIads OLUSNOHSONAHL 


Woe) Up “"E INOge aq OF PaEUNsa st ONE! Si (OG6T) FUN} Pue rey Jo 1 # awe, Ul pue 
SET INoge aq 01 (¢ “B14) wavs st [/(74)| O71 | ?"(4,4)! Jo ones au awey pamnyip-ty uno WI 
‘paopuy ‘satisoyoa On aOYydouUaYy) apiued wnNuIxew ay) 0) peedwos alse] Jou aie aweYy 
2yi YInosyy sand0j2a sed rey MOYs Apisea ues auo ‘(6g6I) jo 19 YeUEYseZ Pue ‘(G661) 
yo 12 Bey Aq PripMis S4qD °O/TH ‘Palnjip ‘papass ays ul pue paipnis aaey am SYGiD 
ZO/FHD paingip pue papaes aqi ut ‘puey say 941 UO ‘apis ony ay) UO qSH OoYSIsA0 
Spysits ApuUO 0} sajanaed yOOs ayt asned [JIM sisasoydouLay) pue QS ‘wiod uonvuso1s spd 
ayn sayoeordde auo se vONNQIUOD (JedO]) JURSYIUaIS e aYVW OF sUIZag AJUO ‘s10sQ29y1 
‘sisasoydousay) ajouied soos uwraysks & Yons uy “satd0[aA oNasoydowey) jeaidAy vey 
19918] apedap BuO ULYI WOW Je WWeY YI YINOIY) SANIIOJaA 9aDaAUOD JY} B94ym WRIIIS 
Suiuwteyvos-*E ay) OFU! yNO [aM PIZITIGels si 9dYS SWEY UOIsNYIp ay) SUaISAs Yons 30] 
WY) Jeanas ‘suONe;ndwos jedusuNy Areljloue pue ‘saipmis ssauL “(S96l ‘77 18 wNegexy 
p86] ‘yo 3a JaBingspuer ‘Ba ‘9as) paosoy st (TPZ “3'9) yary Yorum YsnoIY) s9pUt{Ad 
Pios snosod e jo Ayuiosa ay) us sie Ut BuruINg suOgsEdOspAL aind jo sauey uOIsNyip 
AJOOS JO sINIONNS ay} UO Patzodas u39q aaLY saIpNis AsOJesOge! payietep jo Jaquinu YW 


UMIINNG JGD asvyq-om] uo sisasoydouusyy fo aouvucduiy ayi sof vusaiuy $'¢ 


‘ginqiwos Ajsnoaueynuns kew (¢°¢ uonsas) stsaoydoisnfip yyy ydaoxe ‘sojorued 
pase8ai%Ze 10} uaaa ‘ajeInooe A[Qeuoseas si eyep stays yardiaqut O; sJOYyINe asays Aq pasn 
UOHe}aI ANIOJ9A SNIAIOYdoUUaY) ajorued ay) 1eyy MOYs SIUSWUSdxe IUIsaId INO Daye UT 
+ iys paonpur-Aourdnog,, pauonuamaloje ays Woy uedy “(9g61) ax00WS Aq padojasop 
dpod e Buisn sawey 1943 Ut SaI190]9A afoIed UOJOIWQNs pue sed pence BuIpuodsa109 34} 
paindwoo suoyine asay) ‘AjSurpsoory ‘ape ul sam SsUsWOINSeoU Ay0/a4 J21Led JO SEZ OU 
Apwapiaa ‘payoda: aiam sajyoud uonesua.u0d aaiued pue sarseds s0dea ‘asnyesoduiay 
{2290] JO SWUaWINsEaW aaisUaixs YM ‘sated eos uy aonpoid O1 SAqD UaFAxo 
-uadoipsy painiip-1y papses-aueyts patpmis oym '(6ggt) ueliawes pue yeueyreZ Jo 
SUONE[NS[eo Are[jtoue pue sUIUaINSeaW IUDIaJ DY) 342 UOISSNISIp INO O} JULAI}O3 OST 

‘yseoidde jeiuaunadxa Apjoiys ‘ajqetas sour yng ‘snoIpay asOUL ay) asOYD AjayeuTyN 
am Aym UOSPs JY) SEM siy) ‘paapuy “WOdal 3194) Us apNyTe Ose sIOYINE asoyy YDIy O} 
pue ‘z uonsas ut passnastp se ‘yoeodde yenrur ino Ut PIAlasgo om JY) SUOTIE|NILD 9IJ 
-Aouekong yons pue sjuawiadxa usemyaq juawaaZesip NewaIsds ay3 UI Puno} aq yysIU 
uosear Ajayi] a10W & ‘sdeysod ‘ing “HUN, ajn2ajOUW-se1j BY MO]9qQ VONONpal syeUWAISAS 
@ 10} ySnoua o33e| Uae aaey IYI JeyI (‘WeIpP WH | INOge Ie poreUINsa) So}nsed T9u) 
JO azis adesaae ayn si Aouedasosip oy) 10y uoNeueldxa ajqissod auqQ ‘(5°90 = 1/4(q~40)) 
sjuatyainseaw gSq JNO ul punoj auo ay) mojag ‘gg = 4/4(qG4v) Jo anjea & pauszajut 
fay) ‘syuawasinseaw Aisuaiut Suraness 1y8y sasej JO suonRquIsip [EME N9Y) O} 1y-159q B 
UO Paseg “Allsiuiays UONSsNqWOd ajes-asluy JO sjoayo ayy BuIpnjoutl ‘splay Moy psindwo2 
uO paias Ady? ‘S9190]2a JO Sain Vsadws) sed Jo sWUSWIINSEIU 3291IP JO JUaSge >Y) UJ 
‘WRINS Paaj Yes UI BdAap Surpaas ajotued joop e Buisn sowey UOISNYIp MOysaUNCD 
JEUIIE] 7O/7HD P2npIp-Z_y MyIWOTYIIONS-1e9U POIPNis savy sJOYINE assay} ‘sajonsed TOLL 
azis-uoiotu Suisn Buisew! swey 10} sisssoydouusy) yo suoneoydust ayy Aq paseanoyy 
(1661) 72 22 eyorsin’ Aq samey vorsnyip moysalunoe seule, papass-ajatued-“OIy Jo 
uonesisanut jayjesed & jo seme auwesag am ‘uoneoqnd 10} pazedaid Sutaq sem soded siy3 
ayy pue (gg6l ‘Gg ‘BL 96] | 78 1a ZaWOD ‘3'a) Apnjs siy3 uo suodas Geuiunaid jesaaas lay 


Sawn 
voinfig mopanunoD ui uodsuniy ajoiung fo saipnig parnjay yn suosupdwiod ¢'f 


“ANAISNY Ip 2vaoydouuays 3Y) 30 suONeUIULZIap ;eJUIUILIdXS 
aaneueNb JO} ajqeyins ssaj Apuapiaa sue sawey Yyons ‘(Sqgq a1qGe1S OM) ayy Ud9MIAq 


HINSOU “3G PuF ZANOD Vv Ost 


Jaded uo- moO) © UL passnzsip aq pm puk paionis 


uo? diag st aunssasd sraydsouste ye somey §E.'H SD pammp-on “Aes aoy Wesdetp parepnrqe2 Ajpnosodu y a 


ish 4 {loz Jz — 842) & dy 
:ABS ‘JO SaNjea Jyi “a H-aweY oy) 01 
iadsa1 ‘pin dSO pue gSq Ju suoisod ssajuotsuauNp ay} Jo 190] Sulpuodsaiz09 ay) Yoia¥s 
wPaneyenb’ om eg “Sty ut '( uleuis isapow-auey dieys,,) y ased say Sunapisuop 
-aiqissod si uorsaszaqus Yons suo kjuo 
Qe “8ty ur cisesqyuos uy -/2 0; Turow ,.dSd YA ‘UONIUNY oprsiaeayy ay) Jo soueieadde 


(2661) 
2UsOY PUR Tawar) | YD “(isHl} OUDHEL pue “eprys(y "EXOIGSIN = LAN “(ery bg) Hy ‘ones aouaeainba 
dudes fang san22ya ayi JO YONIUN] & se SaWey UOIsAYIP MOYLOIUNOD JeUtUE] 10} (YSD) suD/d UONDUAOIS sod 


pue (gSq) (sieuond woupusoss 2p ied jo suonisod jer ssaiuoIsUauNpP JO SMO] 2y1 JO JOMARYIgG «- 8 AWNO 


50 
4 ys 2S és 
900 


(1664) yeueyoes ~ 


ig 


oD) | 
27) 
(ip weak ba 


3 
io] 
5 
oO 
=| 
= 
uv 
Q 
2 5 
2 | 
3 
3 


\ 


aweig LN 


SAWV TS NOISNZIG NI S1D3449 DLLSHOHdOWYSHL 


ayy sey Ayeoo, 9agnd-(7)4,4 ayy pur fz ye oo 77P/L2P— MUTE .YIIYS,, FwWeY Vy Ul 
yey? Osje 310K ‘ourfd vorjeuses ajatwed ajqidya ue Oo. Buipuodsasioo yea ‘{ 7)? 4 YM 
SUuQHIASIIIUL Jauy? NQIyxa URD ‘g “by Woy parernoyes ‘sno0y (z)44 ays Y aseD ur ey 
sanou sug (9 = “(zp/ Zp) ‘asinos jo ‘pue) saziwmew y yotys ye Zz jo anyea oy} 
‘J}—SWeY ay) JO YONPOL] ay} saIOUap J ydiosqns ay) pure 4SO(zp/'4p} = Bz 242aqm 


>s 
< 


(pt) ca 
& 


cuodn Suipuadap ‘pouteigo 
aie g JO Y Sases 1eYy} MOYS ULI aUO pUe sajzeUIWOP g “by ul Suueedde (d/7f =)a jo 


dSd 2/9132 avo YM ased UTES YdsIY-awey proig., “Sauejd UONeUTES sored 
aqrdtys says yim (SH1<SHU Ue (pL)bQ) ase9 ules Isspow-awey deys,, (e ‘sawey udrsnyip moysauno? 
(Atun-seau 4p suyaworyoiars-zeau ut sajyoud Auoojan snas0ydoauayy ajoiued pue Ans0jan seQr 6 SYNOD 


pues yBHy 
*BWEly peoig, 


42zp Nh 


py < ez 


AzPi tA ps0 


apis yang 
APIS JAZIPIKO 


apis jany 


° 


apis JazZIPIxXO 


deze aL 


Bz cee f+ cmrenticnene 


izp ] ta so 


yoeso; ewe{y 


wIRIS Iapoy 
“eweiy deyg 


BANSOY “3 “C PE ZEWOD ‘¥ 


aqeisasdde [Ns st aamod aarstwéa ut YON Nps parkioosse ays 'ssajaywanrN, “yp GeYs $59] UdUOdKXD 

Ue quis damesodusay yim aseauour sonwmias sidoosouzeu ow 10) UONLIPed wWAAUNUOD ‘22UEnIWa luopusdap 
asmyersdusar tor Juimo ‘ajdwexa 404 Slusesasd UOsstgns OF Atdde JOU ‘KUN 50 ‘PyNGM Me]-1 aod YuaNnoy sD vt 
‘woneniany vorzeds aamaxtus suas e904 24 (.5.13) pue Graisnyip wniwawow mangint je20} 

yp ot Ud DWEY BoIsnyip spunwo? Apea)s & 41 YONED0] gSg 24) YIM pryeoosse yONIeI JUNI 94) SL dSdyy asaym 


—_ - >» - 
WEL Vy = dds 


( =): = (8a) 
vit 


Yt JOY may JUIINQUNI 24) UI sUONRDO] Je PUE StUaIsAS UF TUT 2q Pinoys si, ‘ 


yl oplaoad <[uleisa9 sjopow yons ysnoupyje ‘sfapow ,aawey,, jo Aupsyed jo sues ay 0} 
pauyuod Ajisessosau jou aie sanjea- gy AQun-seau 1e Sunesado sawey UoIsnyIp Zunoos 
Juangini UL SIZya ,WaWade{dsip,, ajoiued so0ydouLsy) spnyout oO pasu Ajayly 34) UO 
SJUAWWOS INO Jey) a10U OsTe Pinoys aA ‘UONNposd- "ON se yons eusWoUsyd darisuas 
-24n 223d Wd) 19UI0 Se [Jam Se ‘BuLaQUIS Jo/pue LONENIeod ‘yimozd ‘uoUea}anU aided jo 
SUOIIPUOS 341 JO sUONRIaIe WosZ YNS2I Osje URS sajdiueEd Wo UONEIPes WNNUNUOD UO 
si9ay9 Maroydounayp jeuonippe *Mojaq {“¢ UONIAg UI passnasip sy “J941INy pareIusoaut 
aq PINOYS SlapaweY,, 1a[Nqiny jo saMINIS VY] UO s}Zaya onaI0Y4d sutaysfs sisayUAs 
aponaed yons ul reyi Sunsadsns urese ‘Aun wo 1e} Aaa you osye st ((y86T) yout, ¢32 
*gas) Wowdid-(s)<QLy JO uoHONpold [eidrautWOD oy) UL SIONPOId YONSTIQUIOD you-i29Q ut 
wUONSAQWOD, (8)1DIL 10} ONE sDUDZIeAINba aANDaya Vy ‘WuIodpuEIS fesOeId e Woy 
Apuewodut aso sdeysag ‘samod aaissiwa ul uononpal a6¢g Suipuodsazo9 e ystm ‘MOSLZ 
jo Jy ainjesadura) sed wre & 01 paseduos ‘(g-o~ “@ yum [¥ OUIeL4) YOOLT inOgGe 
Sem dSd poleuinsa ay) ye aintesadusa) paunseauw aya yoy ut (0661) SUNY pue ziey Jo 
siuaulzadxa 4D %O/*H papaas-"}Qa9 pauonuauraaoge ay) ut se ‘afdwiexa awasixa a10u 
aad Ue opisoid sawey UOIsNyIp JeUIe] Ut UONeWIOJ af>1UIed jo suONeTsaaut Aiojes0qe] 
19991 JBMIO “L6'0=,(09L/0ES1) gMMNOge aq 0} Uaas si SaINeJadwia; OMY asayy Ie raMmOd 
aaissiWa ApOg-ydEIq Ul 1019ej UONINpal pareloosse DU], “MO9LI Inoge st ‘4y samressdusay 
sed yeod pomseow ay) searsyn "yQes INOge A[UO sf asnjeIad Wa} dSd 2Pls-janj panseou 
ayi IY) 99s am ‘cg’ + Mg yM Sunesodo ‘suey 27O/"HD paintip-2N_ ays UT ‘ajduexa 
JOJ “SIAYI sNa10ydowsay) aziseydwa o7 UasoYD Ajaye19QYapP arom SUOHIPUOD asouM 
siuawiadxs juasard 343 Ui ase ayn Aysnotago St SILL JSD ay) Jo apis janj ay) uo aq on aweYy 
ayy asned O3 At1un mojag Ajuaroyyns st 47H uaym Alperadsa ‘Aglun wos 1e3 Alaa jou #g ones 
aauaeainba sanoaya ue yim paresodo sowey-uotsnyip uapey-ajonied jo zamod Suuoipos 
WNNUNUOS 34) 2oUaNyul Ajeindqaed Pinoys styy ‘S*¢ UOIIIS JO UOISsNasIp 9y) YIM P10IIE 
Uy *9U0Z UoNdeas ay) Jo A}UIOIA ayetIpoutua 9} WOLy UOISTIOXD IV9YB JO 3]NSaI B SB SD 7 10 
77 vey Jamoy Atqeiaaut aue somnyesodura; oponued yead ay) yey) si sauoz ausey vorsnyip 
ainjeraduiay ySty jo uoNIe Bunjadar ayy Jo souanbasuod juewodut Ajpenuaiod 2G 


SaMDly uapoy-ajaund WoL, uoNvIPoY wnnuyua ays uo sisasoydouuayy fo si2affz OF 


‘sonjea-g Ayun-sreau ye ayquisaidde 3g 
01 aaoud [Is Aeur mojaq passtiasip saauanbasuoa ayy pue wodsuen ajonied uo say> 
snasoydousayy ing ‘Jaa1Ip ssat 1B} Be SUONIAULOD ay} Sased Joyo UT ‘sawWeY voIsnyIp 
juamngunt 04 1900 Alze2 p[Nom UOIssNosip sunyonsIs-2WeY {qs seul Ino en((a7/a) 
‘Aes ‘JO ojeas yrduaj ayr uo [jews Apusioyns ase owey oy wor syuauase|dsip-dSd 
snGaueweysul jengoe pue ,_ (2) JO sB9s awit) ay) uO ysBy AjyUaIoWns Ose ae UOReULIOJ 
ajonaed Joy ajqisuodsas sassazoid onauty ay) usym ‘snl, *2(4/3) snoouequersut ay} 10} 
uonouny Ausuap Apiqeqoid Zurpeasid ayy yyIM ps029e UE B JO apis JoysI2 UO Sanyea-o 12 


Sst SAWVTS NOISNAAIC NI SL93349 DLLAYOHAOWAAHL 


WStIIWEY,, 3q [[Un asayi/s ous) Sunt jUZINQIN} ayy UeY) Ja>}fe wus jpasi1 Appeuou} 1~{2) 
SudN DNSIsa}9eseY9 ay? O1 pasedwod jews ArdA oI Ydiym Sawn YONI BONSNQWIOD Jo 9se9 
34) Uy “SaNixtu JO ssew dun Jad uoNde snoasia Kq pazedissip st 3U21Ng@INI Jo AT3aua MaUNy 
JEStUBYSOW 9Yi YiyM 18 JIRI VdesIAe JUsIT [EO] ay) SI? s13ym "en l4/3(Z/Y) JO onyea 
Surpreaasd ayy Aq tas si ‘a ‘ayes uresis d8es2ae-auity (edo; ayi sawey UoISNYyIpP juaynqent Ut 
“sayiadoye paysingunxa 
aq Ue SWEY 3Y) ated UleIs pjoysasyy swlOs SAoge yeYyl UMOUY }]9M StH ‘paapuy “(0661 
‘SIMI T-UOXIG] PUR °gg6] ‘AET -3'a ‘9as)  aiel UlesIs ays JO anjea Suyressad ayy <Q 
Pauanyul aq j19SiI pinom Buruapeoag sty3 JOA2] JNssaid Aue Ie aSe9 19118} ay Uy ‘UONDea2 
sazipixo/jany Suiseajar 1eay ayy jo SONaUry [eorWaYys a1Es-anUY 40 WAMIQisianag,, uoNIe—1 
JayzIa 0} aNp 9q ued (A,2P/ L2P-) Ul sUONINpas 0} dulpuodsaiz02) Suruspeoiq swey 
yey) pazijeas aq pynoys i! suonenis BusouIgua sejnonued o1 suotOU asoyy BurAjdde ul 
‘31q131/8au aq yim sanjanns suey aseyd onu aut 
UO saya mMaoydouways ‘| >> p10 1 << Mg 103 ‘fearon Hg sin JO 9pisino ing 
‘Weus jou sue (71) “bg jo apis saysta uo sones ayy Yyorym JO; (GQ= 452) Of Suipuadssss09 
Hy reyn8uis ay jo apis yoea uo) /g yo urewop e St dsayl ‘ulesy ‘sonjea-@ ye ie 
dSd (2142s) auo AJuo st aay pue sainjonns _yoimpues,, 21q131]9 jo urewop-@ ou si 
a4ayI YoY Ut UONeNS 2382 WeNS YTiy-auey peosg,, 34) Jo onewayps e si qg andy 
‘(8861 ‘70 12 UNegiaxy jo susWedxa ayi UF ,_OT'92 AtjeatdAr) 
ews st (21) “by Jo SHT 24) 1eYY 28sej Os St (9se9 HYZD painIp ay) 10} uaa) Hg yorym 
Ul SHGD 3e/"HZD snotaasid 103 uONENts stp st UmoYs OSTY “S60 Mp Ie parlasgo am 
SUONEDO} dS 21QeIs Om ys URL) Joye YSd F]QeIs auo AJUO UO paysodau CQ] Jo Mg ones 
aouajeainba jany aanoaya ue ye syuauuodxa soy) Sujuuns Aq Oym (1661) 77 22 EYOIYSIN 
JO wey 2O/"HD painyip-*N ataWorYydIOIs-1eaU ay) 01 spuodsais09 UONIPUOD pIlyT sy 
‘(WO < Aueay st (11) “by Jo SHY ayI soureY sayy Jo yIOg UY “pls pay s9zIprKO ay 
UO 9g OF PAlE{Nd[e9 st doH ays Ing ‘WEY 43 Jo pis janj ay UO GSd quis e st a20u) 
4o1y Ul (9661) Sunpy pue zy jo [y oweLy 70/7H painyip-sy Jo yey) 0) spuodsazz02 
UOINPUOD PUOdes ayy (¢ “BIy Jo) spis-fany oy; UO ds gSH oy) pue OPis-Jang ayy uo 
dSd 219838 & yim wWaisks 7O/"HS painyip-°nN anb oy spuodsanos isiy ayy suONTPUd? 
{eiuauiusdxa yearddy smog ase yoyays aanentend S142 UO paynuapt Ajysnos Ospy “31 JO apis 
Jaytia UO sanjer-Hg jo urewop & 103 osTe Ing “uordai-,.yoimpues,, 24) UWA paysies 
Apes st jews AWqidnZau aq you ones sry yey) uouaIu2 pauonuau Aysnotaasd oy 


pe CAL 
[4599 ~ dSd5} ~ [ase £,4)| 


:Qsazayur jo Mg juesuos Aue ye) yey aacid 0} Asea st 1 ‘aBse] OO} JOU St 5 31 ‘oaUuIS |(44)| 
01 pasedwos a81ey you st [/(?,4)| yorym ut urewop ayy Aenjaq Afarerpourut yim wedeip 
BYONS “UONLI] dSO syI 03 aso]2 J9yIeL S9WOIIg UONEDO] SIy] pUE ORR] gq 2IqQeI5 
sua Ajuo st azayr pueg-Mg anions Yotmpues, 242 Jo apis J9yII9 0} Jel ‘aouequnisip 
Isarysys ays Aq ‘saga autanxs sy2 Jo J9y319 O07 Kem aun [Te Ajaveunin ‘paoedsip aq 01 pusl 
Itt yurod & yons ye Jjasu Juipuy sjorued yews e EY) Ysuas 243 Ul 27qQUISUN Iq 0} Puno} 
Sf SUOHBIO} dS JO Snd0| paysep oy] *(3)"[DLL YUM swears YI0q Bulpsas Uayen Paaresqo 
Ajjetuawiisdxa am amyonus ,.yoimpues, JS 24) 01 Juipuodsayos SUONNIOS JsoULajNO 
aut Ylim ‘panjeaninus st 454) yorum uryiin pueg- My & st o19ys anea Sty) Inoge IRY] DION 
“WpP|ulod ae ISO pue swey oy) Uaym ‘97 ‘OldzZ 0} S908 4599 Yyorym Ie (gO oO} aattefad 
oWey 34} JO VONeso] Wexs Yi souaNYyuUt [IM SIsJaWeIed yeUONIPpe outs AUN ApoeXxe 
10u) #@ Jo anjea seinduts ayy Burpnpout ‘Hq ‘sone. aouajeainba aaij29ya Jo sBues & Jano 


(91) In /(vz)(4z — 4592) = ds95 


(t1) 


:pue 


MANSON “3 ‘cd pve ZAWOD ‘v ree 


swt 
(Pg) aa pasedwo> 2q pynoys yoryn ‘sf 67 g Aquo jo aul Furddojs 8 pue s?f y “> AjuO Jo auN2zH} anerodeaa 
ue acy pinom f5¢ te sanaiuerp tut! og yo 1ajdoup satem Ye? 41D (3)O/(8) "HD paintip-"N Ano wl ajdwexa soy 
(OT) 31298 aus 2ys UO LOYs a7e yoiym saumn vonesodess snsuaizeseyo aacy Ose ajdosp sinjos jesU) jews 
Yons WascasoWy (gg61 “I2USOY Pue yeg 2) adezd aye1 108 PjNoI Na[duzp YoNs 4Q JgO au) Jo UOHEAaUad jedUt 
JER OS ,_( DZ) Jo aeos Ju By) UO YELLS Asaa st dues azrs seyi ur stajdosp go 97 ‘aun Surddoys ay3 seqi aio ‘“ 
JeapuN “19K se ‘st WSTURYIW ays Ing ‘dnyoary 21e322T8e P221\e20] fo JoueIsUL UJIEdde UE PIOdas Ose ZaeYy 
SIOYING WILE “(HGol) Uelaates PU YeEYyre7Z Aq pawodos Udaq "2923 Ul "sey pury siqi Jo adwexa syivads y x 


3]QUIapIsuOD YUM Hage ‘ywasazus jeuasnpul soiee7d yonu yo Ajpensn ‘s10}se03 swey 
UOISNYIP rvajngans OJ 1940 ALLED OS]E JIM SEAP! BSayi JO BWOS ‘Q10J9q Priou se ‘Ayeuly 
“plenuasss aq Ajieafo jl aiMoNNs-4qo pue 
euawousyd snasoydouay3 Jo Julpueisiapun ue iodea-C7Y pur soinsesaduray ysty yiog 
0} slosunaaid yons Jo ainsodxa a3 fo1jUOD OL ‘s1a{dolp s9taweIp wrt 6g DIA OUIeY UCISNyIp 
ZO/H (MOyauNOd jou Ing) seule] e OF saprued *-LOtnaieg!A Sunsnpuossadns jo 
saosangaid ayy Jaayap o7 *,sisXjordd 10 uonendiood Aeids, jo wuoy & ‘anbiuyoar si 
pasn Apuacas (1661) ZIMaIeZNHY pue yeueyoeZ ‘ajdwexa soy ‘(1661 ‘Jopuelpouy pur 
seynoseW ‘gg6{ ‘Suery pue sousoy ‘9'a ‘as) JazIpmKo 10 sed Jaues oy) YiIm pauiedjus 
pue , pazyngay,, ss yoiyas (( OH ‘F-a) wuaajos e@ ur ((s)ipes aes Jo Beyjns “T-a) aynjos 
2 9q pinos zosundaid apried ay3 'ISAOIIOY *S9SBD ,,aSI9AU!,, YONs OF (SNquod suaiad) 1900 
Asse ‘(s)ainjesaduiay paseisosse pue ‘(sjuoneso] gSd paleiip Ayeonasoydouuay) oy3 jo 
aduewodwit ay} UO siusWWOD snolAaid ano ‘sishjorAd 01 pasedwoa uoNepiKo Jodea paas 
Jo sourvodw aanetas ayy Suiseasoui wos Uedy -weass pas saziporo ayi 01 pappe 2q 
ues spunoduioa sodea , paas,, (suawiadxa .dSd 21qnop,, juasaid ino ut puke) saseo Aue 
ul ‘susaishs 4q> seule] papaas-janf uo uaagq A[1e9[9 sey anoge siseydusa ay) YsnoyITY 
(ZOIS JO [2S 493NO UE YBIM ,,2509,, “OLL 3a) sajouued paivos ‘yeotsyds 0) pert 
ues sayedaidde (snoauadosaiay) Yyons Jo vorsnf ay) SuONIpUcD 2[qeIINs JapuN yey) UMOYS 
Atiuacas aaey (2661) ZIeY pue Sunpy ‘saipnis 4D 2V¥-70-7H 49W) UL “(0661 “PISMOYDEW 
“3-2 ‘aas) Joreyaq ono20yd JensnuN Jqryxe UeD YoIYM ‘AIIqIDstu paluiy Jo (7OIS pue 
TOLL #3) sgoueisqns ounsip (as0u1 30) omy JO pestudutos 3q ue sajoiued paredai33e 
aya spunodwoo ,,paas,, ajdninw Suisn Aq “3sasazut Jo (azis pue odAy ayy Jo) sajnsed aya 
Jo Surzaquis pides Ajuatoggns soy pasmbas jansy aamesodiua; jeurwou oy} st “7 aay 


> 


(gt) mis pS dSd 7 
G 


systgeisa WED sUO ‘sajoled 
yjoows jeauayds asuap pue ease sylods mo} ‘peaisul “10 ‘sayedaudde uleys-poyoueiq 
Ajqissod Ausuap moj ‘eaze agepns (,,2yr0eds,,) ydiy ul poisosaqu! si U0 JoyOyM uodn 
Suipuadap ‘snyy “Sd ] sau sousasajeoo/durazuts pides o1 anp 2)Sajomed Paesaidse,, 
Ayeniur yons jo uonezipriosayds uaaa pue uoneoyisusp ‘Suruayiduars 243 03 pea} 0) 
y8nous a8e] 2q HIM dSd ay ye ounyesadusay ayy Uayy ‘Uasoys Ajqeqns siz UONNTpP pue 
Hp Jo jaary ayy jl ‘“AansaMop] ‘vOHeiNseos uEIUMOIg 21QeIIARUI uodn aduadsajeos pides 
Jay) yuuad 0) (Aysoosia YSnoua moj) ,,ANIPINY,, Ysnous seojonU ey} sopred yews ay) 
oat 0) YSnoue 104 10U Ing ‘IOdeA pads ay BZIPIXO JO/pue azAjo3Xd 01 y8noua joy uordas 
@ Ut 4990 [[IM UONEULIO, aforued susayshs Auew ur ‘ABojoydiou ajmed Iurpieday 
“awinof ayy jo uotod & 3se9] 12 40} 
uonaauo? jo dyoy aud yin “a 7-—Aipeas asour yonu {Sd Yyoeos 03 afge 2qQ IIH (BHO 
$a) sotads Suizipro vaya ‘arun 0} pasedwoo agze] 00} Jou [Hs Ing ‘sWeY Wy PUE dSd 
usamiag dSO asodiaiut 01 yBnous o83e] st Hm yr ‘snyy “owey pue JSd 243 1 pareduioa 
SD Jo vonsod ay} st ayeIs UONEpIo ajoqued ayy BoUaNYUI 0} paioadxe JOIDE} JayIOUY 


ist SAWV1d NOISNAdIGC Ni SLOZ139 DLLAWOHdOWUARL 


‘auoz YmosdsuoUeiNTeoo2/uONerjanu ay) Ut SajaHUed Dy) JO Bun doUAapIsaAZ ay) Payqnop stsasoydOULaYyL ‘ep 


1 paeSnsaaut ayy -aurey O42 30 awos UI “yey! UaWUUD ZuN}SasaiUT ays ayeW (4961) UeHIauaS PUR YeUEYSeZ u 


dSd JO apis paj-any ay) uo asoys ueYya pazipixo Aysiy siow pue ‘iayeus yonw 
*sNOJOWNU SS2} 12) 9q 0} PUD} Pjnom apis swey 24) UO | pastes pue WO, asoy) ‘sepnoned 
UT‘ SaOIsIY,, sepuNS paduaadxa Ajuessacau aaey jim uolsal gSg e@ WO, Busiawe 
sajonued jje tou ‘sayy ‘piemino Aizipes paisafa Ajareunsn aq a1 ‘apis aucopyf ay wos 
SALLIE ING QS ,,21QeIS,, Ves By) O1 U2AIP aq PjNOM sayied Yyons Jey) azay aiOU ay 
‘SWWaWaINseIW IQepleak ay) JO Maia ut sdeysod *pasaprsuos Apoydxa uaa ou sey gS 
JO apis awey ay) uO UOHeULIOS aNIEd suyeIjN aWOS Jo AjyIqissod ayy AtjUapIAa ‘gSg 
puodag satains UdAe Pue O1 WRdIIsdN asnyIp o1 (soweYy ul (ZO Fa) satoads Burzipro 
jo Auge aya uodn paiusumwos pue yg ised sodpa | 12WOUOU, Jo UONeIjaUad ay) paren 
“UOWAP aeYy SIOJRINSIAU! 4QD 19Nj-papsas 1940 pUe (1661 ‘O661) YBUEYIEZ ITTY 
‘dSd 94) 18 Suyreaoid juouuodAUs satdads/jeu3y? 
{ed0j dy) Us aw {amp Bug] s9yIEI e Paplacid AjayeWHIN o1e SajoNIed YoNs S4qD UI 
‘JRAOTIOP “JaylOUR BUC YIM Buipyjos dq pue ssodea Burdusaeas Aq mass o1 WU! J0J 
DIQUIWEAR St SW, aoW ‘auOZ UONaTINU SIyi UI Papseras, sue sajonsed sUCAIQUID IY) 
WUDIXD 9Y) 1 ‘SNYL “Jas YAOI pue UOIJEWIO} d]9Q1WIed S1UOAIQUID YILM PalEI9OssE yUTS 
ayi Aq parity aq ued ‘sjanay UONeuMiessadns yeod souay pue ‘(sawouow (3)OIS J) 
SuUONeIJUZIUOO JOSINIaId ajaied Yead ‘JanamoHy ‘sisaIoydousI3y) ayorDd yo UOUdWOUaYd 
ay) Aq paouanyur 42eap you ase punodwos ,poas, sodea ayy jo youyse aayepmrxo 
pue sisjosdd snoauadowoy <q uononpoid (,sawouow,) 10dea sosanoaid aponuieg 
"$'¢ YONIIS Jo aanvadsrod ay: Juutojdxe iq 
apeus aq ued syIeWas [njasn Ajerusiod awos (1661) YeUeYIeZ pue ‘(6g61) UeILaWaS 
pue yeeyoez ‘(o661) Sunt pue ey ‘(Sg6t) zIeM pue uNYD Aq sajonsed pazisayiuds 
“ACD 19Nj-pepaas jo saipnis fejuawuadxa oyrwads jo ys ayi ut ‘ing ‘saded sii jo 
ado3s ay) puodag Ajseaja si sajsrued pazisoyiuds-owey yo A8ojoydsous pue uontsoduice 
‘azis ‘Jaquinu ay} SuluIWUAIap sassadoid jeotMayooobAyd FuNsasajut Jo ease prosg ayy 


sIsayiUuds-aunyy 2j21udg pafjosua? 4of sisesoydouuayy Jo suonvoyduy 1-6 


*SW31SkS-[PULIaYJOS| JO/puR-ainssaid MO, UT paArasgo 
uaaq saey yey) SUONNQIISIP az1s 300s (Sutasasasd-sjas) poe-uourjNseos seyiwWey Wow 
ayi woly sainuedap juedylusis 03 peay UD SIAL “(Z661 JO ‘ta ‘JOUSOY ‘7661 ‘1661 72 
‘Ja LysmOyDVYy) Wud ([ D> wy) sanssosd YyBiy ay ut Ajpetsadsa ‘ojored yoes 01 wuaoelpe 
takey AWepunog (ewsay) snoased ayi Aq payipow 3q [IM Jpas ssadoid ayes uOKe(nseos 
3y2 UdAa SonjeJaduia} aJoNUed pedo] aUIeS ays dAdTYDe [Hm VONE[Ndod & UI sajaned JOOS 
[]2 JOU souIs IYI UMOYS saey AJOJeIOQe] SIY Ye PaveisUl SoIpNys Poyejad yey) g10U OSTe am 
uotterpes aysnied soy sisazoydounays jo seouanbasuaa ayi Uo uOTIDaS styy SuIsojD UT 

‘JUBSYWSIS 3q 0} 
Ajayy ase saya snazoydowaya yarym JO ‘¢'T mnoge Ajuo st “GO sind ut Surusngq any 
(sionposd uoNsnquios 10) ty + %y%> sejounba ue 105 Mg yeys aro am ‘adurexa 10y 
‘TQ and ‘kes ‘ut Suruwing jany painyip jo saseo oyiaads awos 103 ydaoxa ‘ajqisyFou ae 
sainjerodwa) puke sanidojaa ayonied uo aya onasoydouuays ‘Ayun wey? 2933e7 yonw 
sanjea-#@ yim ajezado yeys ‘samey uoIsnyIp sJessoqsesoupAy AQoos Aseurpso 304 
‘sopow .Sundui-o2onw,, 23niNy ul 
pepnypout Aporydxa 3q 01 aaey Aeur saya onaoqydouusy) ‘suonoeas JOsndaid sisoyIwAS 
ajonied jo ssaumojs aatezedwos oy) 0} anp Asessazau oq Kew se “(166{ ‘XOT ‘0661 pue 
SR6I ‘dog ‘1661 ‘70 22 YotusaNay ‘3a ‘99s) spoylew uONSUNY AtsUap ApIqeqoad Bush 
YUA Yeap 21k sawey uspel-ajored yons Jy ‘sJOIsNQuIOD JUZ{NQIN} JeLISNpUt UI sUOTpUG? 
Je20j puke suonesnsaaul JQ> seurmeEy Aioyesogey UsoMgaq Ieyur jenjdaou02 JoUIp sow 


: MANSON “AC puke TIWOD ¥ ost 


Log 


“$92 9;UL {EUISHPUT JO 
S0)98 2210 sing parusaad-uot vt prea aq 04 41341] 1OU 238 (161) StulsIesd pue Tuory Jo suONsipaad ay) Surxpapun 
suondumnsse Fuusydusts ays jo Iwas ‘sajatueEd YysNs Jo YIMauT puke ses YLIQ padesaae-suit aq) Jutpsedas ‘sanamop{ 
(loot) sHuisicsg Pee TUOFY pee (1461) SoMOdossE] pul J9USOR kg Appuacas paipnss usag ancy Soy snp juayngun? 
prars Ayjeansiers “yevorsuawip auo-isenb ur suone;ndod apuued jo s01RYaq VONNOAI ays JO sizadse 2WOS “1 


Jouapuodsazs09 4O/PUR SUOISSNISIP [nJIsn WO, PrRYIsay Ose AeYy Im “SPUEY PIIN|IP-If{ UO stuIuUSdEs 34t 
ut duidjay soy sesex aXestg SSI, PUR ‘vONeTHs Aut SIL JO aseyd Aeuuuyaid ay) ul pouopad suoteine2 
jesuawnu soy *(Asu9AU, ajeA ‘luamuedag JW) ‘yoowS GW Jd AWeYt oF IH Pinom SOYInE SyE 


SLNAWSOCSITMONNDY 


*suOipuod pazy poxttaid-uou 
Japun ssojsear MOY ,,1UaINgIN) yndyno-Yysry ‘yoeduod Jo asn ay) Surpnpoul—sapnied auy 
.paszauidua,, Suonposd 107 say8ayesys Suyesodo pue udisap 10}9eo1 aweY Uae O}Ul 
Parejsuesy oq UayR P[NOD BuipueiszepuN jo jaad] B YONS ‘sowey sy) VU) uonisod yore 18 
Jojoydiow pue (Anauorysiois) uorisodwos pearways ‘azts ajoiaed Arewnid ‘(sopaued 
Aewud paysene jo sequnu ‘Sa) ,azis,, aedargde 01 yodsos YUM ,,PIINQuIsip,, 3q [IM 
sajiued auy pazisayuds-amey moy duturwuarap s10}98} asoy} ‘ay—iaded siya Jo adoos 
paiers 9y) puotag Ajsea}9 UONNjOaa pue Yruiq aorued Jo syoadse auimexa 03 (SJq>) sowey 
uOISNyIp moysalunos seurues MQ papisosd jUsUIUOIIAUD PajfORUOd Ayisea pue pouyap-[jam 
dy} asn O} jNJINUy aq MOU Pinom Ut “(1661 “686T) 7 42 HELeYeZ “(166T “6861 “S861) 72 
J ZIRY JO YOM yUD291 ayy Aq paptaosd sojdwexa SumBryur ay) pue ‘soy paured swydisur 
aur yum iasamoxy “AJojoydsow pue vortsoduiod ‘zis aprued .,1008,, 0 aanisuasut ase 
yoy euaswmousyd snaioydowayy uo uonUaNe pasnso} Ajayesaquap aaey am ‘siskieue 
Surkuedwoooe ay pue ‘sjusuituadxa asayt Us sys paztudoraz 2q pinoys i ‘UOISR{UOO UT 
‘(L96] ‘Jousoy pue y2eg) Peppe 2q snU 
yesy yotyn oO} suRaIs sed AIsnp papeoy Ajiseay Usa WOIJ sajayed voIDIUIGNSs JO [BAOUWIII 
SNONULUOS FYI 0} PaHAS-jfam *,19URD}9 seF Sas0YdoWIIyy, & U! aq Pjnod Asay poqiosep 
pue ‘parojdxa ‘poarasqo uouawousyd uoneiedes aseyd ayy jo uoneoydde yeonoeid y 
‘sanuadoid opiued pue vorsstura juerpes ajaiued uo saye 
ayqeaidde aanpoid 07 awey ays YBNOIY SANIIO[IA se jeo0} 0) paredwios ysnoua 2312} 
aq ues saniojaa onasoydounayy ojommed ‘saspmod ouy-esajn apqenjea azisayyuds 0} pasn 
asoyr Surpnyaut *(suontsodwas zezipixo puk {any UO paseq) SUONFpUoD DJOWOIYIIO}S-JESU 
pareiado sawey uoIsny!p uapel-ajonied uojnquny Jo seule] AveU UT ey) MOUS OSTE FAA 
‘uonoul uRuMolg aoned 0) ‘ued ur sea ye ‘onp Ajqeqaid ‘saued uoneuseis apanied 2y1 
Jo Buueous e pajeanal osye pue ‘awey uolsnyip dieys ay) Suyppesis suoz aay-ajomed 
pamnseau Atjeondo ay) JO souaysixa O43 PauUIyUO TIM wruyejd auy payunow Ayene 
ue UO Moss NSOdap BItieg ‘sisszoydouayy se quevodwyy se 3q 0} payeuss SSP? 
onaoydorsnysp 1uaNduos Jo asnesag Ajued pue wey Stam rejndajow aeledsip siya 
Ur suONTsod wos seB [ZI] JYI UT saNUTELZOUN JO asneI9q Ayued ‘Ci09y) pauonuswasoqe 
ou) yim UawaoZe oaNentenb Ajuo papyaié ng ‘soKey 9933-a]01I1ed paanseau Ajises BOW 
pue Jaya) Yonw & UL paynsos JuaNTIp se ap YI ZN JO quawaorjdoy ‘sowey uoIsny!p 
snossed <n/ZO/MHD Jo aseo ays uf sated Arewud pozejos! 10] suonoipeid As0ay) 
DNaUIY pue SjWaWaINSeIW JNO UseMIEq JIWIDTE aanemuenb azesIpul suoteynsjes PuUe 
squoweds] “Uy BNdejOw-293; ayy wT Aioayy nour Wosy suonstpeid asoyds-aisuts 
yi 1 pavedwoa pur ‘4(@7 10) ‘Ayasnyip snaoydountsys ajonued ay) paulusoyep oAey 
am ‘uouawouayd uonezedas ajotued styy Suntotdxa Aq ‘sonbiuyoas dursaness WT] 2994S 
Jase, Suisn payaanep Ajisea ‘auoz sood-apyjied Ajenuasss ‘pauyop Ajdaeys & 03 peat OF 
umoys si UOUsWOUaYd SIy] “J99Ys,, Mey UOIsNyIp 243 Jesu sapiued jo uorsindas 
snasoydoway} ay) 0} oNp sawey UdISNYIP MOYaUNOS JeUIWE] PIpses Ut sake > ay 
-jsnp e jo uonewoy ayi Ayperuauodxa paie3nseaur oneg om ‘(sayedaisde Surpnpout) 


6st SAWY 1d NOISNSdIC NI SI99dd3 DLLSHOHMOWNSHL 


“popaas-apsiuied vaaq saey Yum Sowey pe>1U0S 
Jo sdn ay) J0 weassdn sapped Jo 3uisns0j snas0ydouuayL, jo s2uapin2 paodas aaey (1461) 277 eNOIYSIN, ,, 


sapiued auy paiesauad uonsnquias jo sauadoid snasoydousy? ay? uo ep ainyezadura} 
ysty papaau aptaoid pue ‘anbiuyoas Asoyesoge] aiqeyoen & ajesisuowap pue dojaaap oy 


SNOISMTIONOD '¢ 


“sIUSWIUOIIAUS 
uoNsnquios sefws ul suoneaydde jesnoesd yenusiod yim ‘uolod paysuua-isnp & pue 
ued (payeay pue) 2015-ajtued ‘ueay & OW! smog-uoNeUsels oUaWUASIE Apeais Yyons 
aptaip pinom auejd uoneuseys sed pue (s)ouesd uoneusers sored ays yo Aquino ayy 
ur paced pue souing ay yim Aljeneod pa2ajus9 sosip JaWUWIYS UY Ley) sqiseay st 
‘ssauyory? UI UI 6Y'Z PU SZ PaNskaus suciFal 323}-snp ino yey) BULSPISUCD “{/ 861 
‘19uSOY PUe yxJeg) swans sed Asnp papeol Aptavay UaAe WO Sajatied UdINWaNS jo 
Jeaowlas SnONUNUOD ay] 0} porns JOVEIEdas prfos/sed & ‘a7 ‘,,JaURa! sed Inas0YydouLDYI,, 
du) SI aAOge Paquosap uoUaWOUaYd oy Jo sUONeaydde jeansead jo sseja s[qIssod suQ 


uonpundas svpjajaiug of suonvoyddy 6 


22ejd YOO! votIeas Baym Moy 
(Qquajnqini e) Jo suoiSar Sunes, 10} UONIOeAL Jo adAy siya Bursn Ajarewin PreMo) 242 UE 
yim ‘sanbruysay Sursoneos 1431] Buisn [661 ‘JoyeAsyD pue Apauusy Aq paipms Apuaoas 
se (s>°HN — (3)°HN + (3)IDH se susaysds Suruoj-o}auised ,,mojs,, JeULaypos! Aje2U 
yons ut syuauwlaoe|dsip snaloydousay) Ou aq Im asayy ‘asinod JQ “gdUa[NqNy [edo] 34 
Surzisajyaesey ‘,,,_(4/3) wora ‘10 3//H eos BYI UO [[euiS st (HpLe aed ‘(066T “9861) 
sausoy “8'3 *908) ,auity Buiddors,, ajotued onsusmeseys oy) 222 VOUaIID snOIAgO D10UI 
94} 0} UONIppe Ul ouL Ajzea]9 St .UOIITIUD yUaWaJE|dstp onaoydowsy;,, sty) 31 AjuO uON 
-291109 JNOUIIAN pasn aq pinoys sanbuyra; ,,duideus,, aaejins awey Yyons wos psulerqo 
VONLULOJUL BY) Jey opnyouos aA *,29BpINs,, BwWeY a4) JO sINJeAIND JO sMIpeI aya WIAs 
pue*|4(.2P/ LP) (ZP/ LP) -% = 47429) “hes ‘asayan) #F4( 297) 01 poredwios a1e[ 
00) aq Aew [Jz — dSéz] :uoneou-yqs ut -a‘f) 37981) ,soepns,, Wey oy? pue (dSd 3e2u) 
seaddesip (s12{doup) sajored [pews ay2 yotyat e UONISOd ay) UIIAUdQ S9DUDIOYIP Mews 
-sks a[qi3ifau-uou aq Aew azay3 poysnes Aidwe aq Aewr voualuo Isuy 3yr Ysnay? U>A> 
yey) speaaar (¢*¢ UONIAS) DAOge UOIssNosIp INO ‘aAaMOY *,,207 auunyf ay) Sury2Ue4 UOdN 
(auntqns 30) aiwiodeaa (q pue ‘aouataqina ay1 ,moyoy,, (@ 0} Ysnoua jews ae sajuEd 
ay) yey) suonduinsse ayy UO paseg SI SIU], “s9eJINS ourey oun JO AnaWODT snOoUelUEISUT 
ay) adeurs,, Apaannadas 0 ABavens & se aosnos YF] Jose] YoaYs & WOU) TUUIIEDS 1481] 
luaIsuers YIM WONIIUUOT Ul p2sn, seWNIWOS St WeAIIS JeZIPIKO 24} JO WRINS fons 242 
J9yH2 07 (SIOSIN.aId aponed 10) sojdosp Jo sajsnued Suuayess-1ysI] EWS JO uoNIPpY 


Buuanvas 1481] 1224s sasv-y Aq smopy Suntrvay ruanqiny SuBouy 40f suowtoryduy 9°¢ 


‘paresodsOou! 2Q 02 SAeY TIM ,SMOY JEUTWE] 
quatsuel,, xajdwoo ssoy) Ul S929 MaoydoULay ajored yoy vI_IIM (AiTUN Jo septs 
Moq uo) peatoiu-Hy Zuysaiaul ue ulewas [la ssayi yey) Ajay suds 1 UoRduSsap 
aiquiasua ,2]awey,, JUsIsIsuOd-jjas e apnyoaid (suoNseas Suronposd-spored yr YUM 
payenosse Aipetoadsa) suonesiiy, aaUTy UdYM Waar ‘JOASMO_Z ~_SapPwey,, Paysions 
“reurwer-isenb Jo ajquiasua ue se pomata AHBINSHESI 3Q 01 BUOZ UONDEI TUR}NGIN} Dy 103 
ySnousa pides aie sonsury s0SsundoId afored sURATIOs JyA JI ISDILIJD St NUIUTIINSeIW JOD 
JeUHUE] pue UOIssnosip yUasoid INO YIM YUL] MY], “ss29Npold aprued ouy se sUEWUOJIEd 
Hayy wipaad 0} Aypge s,ou0 pue Aypqeyouos sisayiuds aornsed Yyrog UI sdyHDES 


WINSOY “3 “PVF ZAWOS 'V ae 


eet. 


DUeYIIWN panic] JuusNE, awUeLY UOIsAY'G] mOYIRUROD # JO aINIAII ayy JO SWUIWIINSEayy iRisoursadey 
pUe suOUE Ie pouIMNA WIKI UOSUEdMOD Y “(S¥OI) “M “PeUSIS PU WE ‘ung “QW “2400S 
LOS Sor Wd QWunQstg ‘aisuy wonsnqudd) wuoUsNgWa) uo ([PuoNOWaI) WuNIsOduAS pare 
Jog WELZ VOSNYIC, wOYLIIUNLD Jo Juyspoy pue sorsouseig sasey [evosuawig-o-nay, (9661) A ‘A31S 
“LORTeS “(L) ZY Dy pOsosey f ‘suONNQquisig 3z15 
PEMION-Tory 1p wWajQorY ,UIAUE, FESHIOUED JO BOHIAIUS DIG “MOLy FAL WNQiINn, pur sevWET UF 
Sv] ea pur uoueaseo) ol ong sou} Suydwes 30) uotjawo} {tol} W *sojnodossey pue aq “s2US0y) 
694-090 ‘IE 
(SOW) Yssoarey- TPL Sk & Ul popusdsng sapyeEg {]eWS JO wodsucay pure Siueudg ayy vo sajsuedy 
1EIH J S289 “Cigol) g@ “RVEGA-IIED pue “T¢ ‘ONNSED “W ‘sonodosseL “AY “AsmopeW “Fd ‘ousoy 
OLLR OB fo4yIa, VE IMgMiD “saseC) UL s>HUEY ,100g, predassy jo uodsuely sa0ydowwayy 
dy) JO AMAIsUasUP-aUMIONS PUR -2215 (1661) ad ‘sUNGA-eIIeH pur AVC “NSMOPEW “DG ‘lousoy 
“POLC-6897 
MOD) te pg Suz wey swaskg wousaauory P2104 IEUIWET PapcoT se 221LUeg dip ut sey 
aopuedL Guauy pues wnivawow ‘ssew pauswiny Ayestiasoydoways, (8861) WH ed pue -Q’q ‘ausoy 
USPrt *62 Q31s95/g) 7p Suz wayd “smoyy sey oimesadway yyy sng, wos vontsodag sawed 
uosWYNS pauowany Ayernavydounsy, uo sjuouisadey jeondQ “(r861) “SS “Wh pue “AC ‘sausoy 
‘SE ‘Sp “ON YOHBDIQNg 
GLH AIWS¥ ‘Stuaisag uousnquiod pup autg ui safsuody 1ezy :Uh ‘suoies(duiy Purssaoorg sjeuaiep pue 
voINpoOsg Janog—Uadey Lepunog yeuays SeD VONSNQWOD ssoudy s2jsuedL SSE (4861) “aq ‘tausoy 
(0661 “Sunuug Psa) “WIN "weyruoIS 
‘uueWauragy-YuOMsaNNg ‘suisKS Moly uurvey Ayorussyy ul 525$9204d wodsupy, (9861) AQ ‘i2usoy 
"SBI-6SL ‘UL (uommBiag) upaspsey 
Moy JOIN Hg ‘SNeYy vOdsuELL sseP [eIIepIY] VO SDAA VOIsNYyIG (12405) pea, (0861) “3° “22us0y 
‘SLZ-OLT “# SPINY “dey Bunydry 124Yg 19se7 Busy 
Josnywe Apog-yng @ yo Apmis v ‘(9861) “W'S ‘S9NOT pUe HH MUD "SY "URUEL SWAA '220WaNboy 
“poCore “(Od worFunysem) YTV ‘SnNeUOsIsY 
pur Sunevossy uy ssasdold ‘Set ‘JOA “(spa ‘sHOM df pue UBIO "S'y) Suyapoyy uoumquiod oF 
soyoouddy jorusuMN “spoulaW Wonoungs Aysuaq Aniqeqoig Buisc, Suyapow uousnquiod (1661) a’S 2dod 
ZIG TOS “Wd “YBsNQsNg “AMINSU] VONsNgWOD sYUL ‘woUrNquO) ue {pouourusoiuy) 
wnisouunrg pig? “204g ‘SaTvrHYeYD pue ssaForg :voOHsNquiod wajngsny JO suoneindwos -(0661) "A'S ‘20d 
ZBIES1 “CIE Vordurysery) 
VVLY ‘Slineuunsy pue sineuoisy ul ssadorg ‘Set TOA “(spe ‘suog dT pus UIQ “S7a) Suyepoy 
uousngwio) of sayzoosddy jo2usuiny “sauety WINQINL pue JEUIWET GI SEIS suzy (1661) (N ‘S220 
‘TOL ON “NGM, “GET AMOLH "AEN FRA “SoM SED Asnq, 
popeort-sseyy Ajydipy us uonesedrg-aseud paonpuy-Ayeonasoydowsayy (L861) “AC ‘sousoy pue WH ‘ed 
‘T9S-PHS *6L2 VY 
‘206 Soy Pass ‘SOWLLA UOISNYICT MOYRIENOD IeL4 JO FINNS IAL ‘(y961) ‘ra “Baquiay, pue gil ‘eXpued 
‘ssaad ut (saz9g WWI) (1661) eAoSeN Sun2aW SHTGODI! HET Odd ‘S2MeLd 
UOISHYIC] Ul S3{IUE, UOARWANG JO JOINEYIG ausroydounayy “(1661) iL OUAxRL PUR TN "EPIVON) “W “eXOIsin, 
-(ssoad ut) Beaq-228uds Suyapoyy toos -doysyom, (1661 “ON) 
Broqiaprapy “201g ‘Ose 295 ‘AN OUDY "BIW “WS avedsossy 4i6z “18P0-16 “ON Jaded VWIy ‘S?wety 
juainqiny Jurceg JO UONIPAg Add “(L661 “Af UFUD PUe WT ‘Kpawuayy “Aa ‘UueUNTIOW “PA ‘Y>!W9N2W 
“E016 ‘IL Jouy2a, “PS INqUIOD 
‘sjepaleyy parerduag-auely JO vondiasoq yedopoudiow (0661) “WU ‘SUIggOg pur "WD ‘sipuedayy 
“905-6 “(Z) WI PS 
tuy ployod ‘f ‘uoNeULIOY aEIIWOISY Jososy Jo SHUMeUX (1561) “A'S JOPUEIPaUA PuE IL “seANOTEW 
“LSSIAISST “Wd ‘USangsutd ‘aninsuy UousnquoD 
‘uousnquioy wo {youonpwana}) wnsodwAg psgz “204g “saakey] Aepunog wiog Goneuderg seutWET Ut 
uorrsodag 100g JO uoHEdusauy [eIIWAN PUue yemautnsdey (7661) “WI ‘Apouuay pue “ad ‘]OXEW 
(2661) "42a, PE josasy 01 UOSSsHUQnS 
soy pasedaid uoisian papuedxa ‘1661 “PZ-1Z judy ‘NL ‘aqaysey ‘aininsuy uonsnquio> aypsunsap 
UO11IIS SEIS JesUID ay} I@ Powasay ‘saeiNsnuEd Paiesquan-uonsnAquioy jo sey uouendeod 
ays UO s93sUEIy JeIEY aanerpey jo 9yy (1661) “Wd ‘22usoy pur “W ‘sopnodossey “ay “PISMOXZEN 
“EST-BE1 “(1D OPS “PS Wy ployoD f ‘SareBaT®y soydg OML ‘SED 
ays tii wrugyinba-voNy jeuuayL Us Sapiued auyawundsy jo Jormeyag 204d (0661) AAC “PAISMONIENY 
“6C01-L001 ‘F (uowedsag) vounDuOUSy DIY 
‘s91312Uy vOneANOY ase] 1OJ SowET{ UOISNYIG *OYsIUNOD Jo dNNS mnoiduidsy auyz ‘(pc6t) “VW ‘VEUTT 
: ZOPI-IBET “Wd ‘UBsngsiitd ‘ssmisuy uoUsngiio) 
‘uonsnguio) uo (youonousaus) uimsoducs puZZ Is “SAWELY PIYDDIS Jo sonueutq (p86) BC eas 
OTLI-ELIT * 
ydangsiitd ‘anynsu] YOUsNQUIOD ‘wousquo2) uO {jououpuauy) wnisoduss yin? Doug ‘suey vOINEIG 
soudjog moyy pasoddg ue Ul UaHINPOIY 1005 (pg6l) ‘Lig ‘uurz pue Tf ‘eposer “yf ‘oyjsaesl “Sa "wey 


1% SAWV1d NOISNASIG NI SL994d3 DLLEHOHMOWNSHL 


T6LR HL (Feysaq sa8uuds) spmnpy 
Ui SitawuadrzZ Moly vOneUSeIg jeUsPYIOS{ UE UE UOLEWOY JOSOIIY (1461) JaHRAZYD pue Woy “Apsuuay 
t6z-{92 4 
Yet “WY Qwoed “sadUrg aspnQ AoItysy YM sawery Juipsas jo sizadsy awos re arson 
ERL-OOT ‘TR YALE PS quay 
“SOWPLY UOHNYIG moyselung) Ut UONeUHOY IME ALOIDEISY OUYEINY (266E) H-D Jean pee “}¢ ‘zey 
SYLUCECE “Vd “YBsngsitg ‘2NINSUy VOUSNQWOD ‘voNEquIeD UO (uf) WmhsOdwAS pape “DOKG 
“SQWELY UI UOHULOS LapMog WRL2 UO S}IDIYY pjarg 2us say yO seipnrg yeutuy (9661) Funy pue ~] yr ziey 
7 SEBI-OL81 (2) £ Say Qouaoy fF OU ONy pUe 
O2H-“OIS “1p ‘SaweLY UF SLapMOg SPO Pax JO uONeWIG4 (7661) “VE “Tey pue Ad ‘Panbip ‘H->D ‘Suny 
pe O9BI-19BE ML) 2 Fay 
spouxop f “ONS-SOUL “1 ‘sauely Ut SLapMog BPO pany jo UONeWO] (Z661) “TT ‘ZIeY PUR Fy-> ‘Bun 
EET LZ (W22E 129 “Guuod ‘SoHaUry [eWay prea sey AUIg YuM 
awe_y vorsnyid] 1g pasodde seutme’y 1214 ays jo sisteuy (161) “TL “BOs, pue ‘O'P “IpuaM “Wi “UUeH 
VAN ‘31118 
‘UOUSNQUOD UO (Iu) wNIsodMAAS pUZZ -121SOg ‘SatAISHYyIG) WasoydouUaYyL apoE JO Sonera 
ay) OF SPWe]Z UOIsNYIG moysaunod Jo uoneaddy -(yg61) “a'd ‘wauscYy pur <q’ ‘ax00WS “y ‘ZIWOH 
5 “hat 
MOK may “Sunsaw penuuy 7g6t “SUI '39Z sodeg -osye ‘QW “Gunquayueg “spig neaing ene 
‘L861 ‘9° “AON “UOUSNQUIO? Ul sassaz0id jeoIshyg Pue ferWIyD -Bunsayy peoiuYyray Hey YNZ ‘2iNNsUL 
VOUSNQWO <:UONDdg SaIwIg UtaIseq i¢ Poivasazg ‘“Santaisnyiq] WNaoYdouUsYL aIeg auty Junewnisy 
4Of [OOL MON Y “saweLy vomsnyiq moysaunoD (e961) Ad ‘Jousoy pue ‘qi ‘axoowS “Y ‘ZaWOT 
“6IU-LOL ‘HH Unumoy Biuyz weyd sake] 
AlLpunug set) UONDIAUOD-pI010-4 WWIINGIN 30 2eUIRT ssOIdY SIDELNS 10}{ OF AysURs, Sse aJ>IIEY 
Pamnpay Ajerszoydounsyy jo voneja0D (evouey pue vOHrpIg (9861) “BWC “aUsOY pUe Y's ‘NIJaXOH 
“Sr9-609 ‘LZ dafsupsy ssop iway if iuy ‘uONediSsig: snOastA 
Jospue Buljoo> vOnesidsuesy “sasadorg aQeuRA Yum sudISig¢ WOND3AU07 Paso Ui sa1ey UONIsodaq 
levorsnyiq 2useg NEWS Pay!pow-Ayessoydousry Jo UONEI2ZLOD ‘(r961) Iq ‘sausoy pue W's “nysoYOD 
“Lhi-oel (1) SEF FHDIM ‘sandz|OW;W 
adieq pue saprueg peouaydsuon jo saniadozg masoydousay, (6861) Aid ‘sausoy pue y ‘BuEQA-eseH 
"SSE-ESE ‘STE 12g soupatuy prloyod ‘f “Wey OH © ean s9key dB1{-15NG ByI ssOIDY 
Sajrtued yews Jo exer] aatsnyiq (8861) "W'S ‘MZoxOD puke “f ‘BIOW kB ap ZapueWa “Y's ‘S2puRIpIUy 
ssasd ur 
VY SPINY “Shy “WRIVIG catsseg ‘Bunty sepND3}0~_ 1UIAINQuAy Jos MNSOLD YUEIG-424HOY Gan oe ‘xo4 
OOT-16 “(E/Z) £ (vOWRs1ag) udpospipy Way OoNKYg-HOd “S2SeD UOHSNguIO> UI siszzOYdoUUayL 
AUT woswgNG JO saipnig jRonWOIWL pue jerusumodxy (9g61) WO ‘sausoy pue ‘qry ‘sausry 
‘QOL-EST ‘19 “suopy ‘isNQuioD “sanbiuysay asuodsay ajdnosowsayL Tursy) Sasey UONSNQUOD 
leuUdyos]-von Ut siszioydouUrYy a]2!IWeg 1005 Jo Saipmig [eIuawMUadKY “(Cg6T) “Aig ‘ausOY pue “gry “J3usIy 
OS7-¥SZ ‘EC (SOV) amaduey “Bundwes sns0ydounayy 
Aq pauiurajeq S@ 1005 paiesauar-sweyy yo ABojoydiow (861) “WD ‘StpueFaW pur ‘Wy ‘suIqQqod 
‘pZE-SOE “Wd “USIngsuig ‘ainsuy voNsnquioy auL 
‘uousnqwo uo (jouonDuatus) umoduidS Pig? “204g “S2UIELY JEUTWET Jo anions (0661) “D ‘sur T-vong 
‘87-17 “(€) 19 atunjy IsnquoD ‘spunodwo> AOeysy Jo LONEaNN oy) 
$0 Apmig yt 40} fool MIN Y “HWINg aweLY UOISHYIG MoysaIUROD IYUL “(Sg6i) “Tf ‘TIEN pue -A-s ‘Bunya 
‘DOT-EST “OE PIS ISNquioD ALiawy Boug ‘siodey Arepunog s¥D vornsnquion ssassy sajiuey fuiquosqy 
Jo wodsuedy ays JO UoNeay:po~ snai0YdoIoYYy (0661) “A' “F2USOY PUR AG TYSMONDEW “Tf ‘oUNSeD 
‘UOpUCT ‘sS9ig DHUaPEOY *(/P2 “Sraquiayy, ‘¢3) 
“Spoylay UOUSNQUIOD pr2uDBAPY Ul ‘SassaIOLg UOIISNQWIOD UO SPI>ty WNDIQ JO NDAB™ BL “(ORET) 'G “ArIPUIG 
‘SBt-SLy ‘Va ‘UBngsIg ‘aIMINSU; UONSNQuOD ‘gonsnqwo>} uo 
{yeuonewsaiuz) wrisoduts puzz “s01g “saitiR_y poxiutasg-uON yU2NGINy JO SIMONIIS aUL (B86!) MY 398g 
ELIS ‘19 Yo2z TPS ‘quod -sule_y WOIsNYIG] moysaIUNOD € UI UOHeMUCY 1005 ; 
UO UONIPpY YIU] Jo Say anywsadusay pue voUNiG (8861) “WD ‘MET PUR “TA JaMOLY “TY ‘Wneqaxy 
“LEUSCL ‘9 (uoweBiag) 129 josasey 
Tf ‘Sapnueg jososay jeruaydg jo sisasoydorsnyipouayy jo AosyL (S261) “wg “voseW puke “yg “HUY 


SSONAUAASY 


~aiqusod 
vonesignd sewn $1 puke uoNesnsaaul SIy? apew rey, WOddns jeuEUY 2Y) 105 (FO ‘spiqueD uae 
“‘wog nq) saenwy leuisnpyy Goresoge} FYDLH pue (660060d06-ZZO4 FG pue 962069d-98-77O4-30 
siuein) A8sauzy JO 1wawuedsg “S' 24) (OLIO-16 PUR EZZ0-6g # NVCIQ) YErsay SYNUIDS JO 2D *WIOY4 
ANY “SN. dyr adprjmouyre 04 asnseaid & st I] “HYSMOYDEW WA PUE XO" ‘O'Y ‘YwUeYIeZ ‘WARN “WG ym 


WANSOU “3 “C Puke TA2WOD -V ost 


: 

\ 

a 
‘t 
. 4 
4 
2 
$ 
+ 
b4 
be ‘¢ 
4 
o.k 
t 
fF 
% 

. La 
4 
i 
. g 
oa) 
bd 
? 

{ 

3 
ee 
4 
? 

‘ 
Sar 
q 

5 

< 

: 

} 

5 

: 


“092-497 (2) 9 “Soy SpoUaIOW ‘fF '(1661) “S DIMUeME pue WW ‘YeueyseZ 
TlOZ-CO0E (ZI) SEF FYI “uawanseaW MIE 47 
YM UosedWOD cyoNeUUOY d>pItY WwWeIID Jo UONEINWIS “(6861) “D'H ‘UEHLaMas pue YW ‘YeEysEZ 
UE ‘BP “yg Wddy 7 *saj1Ueg SweIID JO ssa WAS ascyY sode, 
Buring swoiy-!s Jo uaWanseay Adoosonoads uoneziucy UOLoYdNINW “(O661) XIMOL Pue “WW “youeyseZ 
“HS OES ‘Bz 
14Q dy ‘soweyy us sisoysudg ajsusrg apmoig UOsIg Jo TusWaINSTay ANS uy 2Y2 10} ArJ>WULksIG 
aeynduy pure Sursness wySry sweudq -(6g61) “Tf Tey pue -O'H urlewes (gg ‘UID “UW "YRUeYyIRZ 
“S6Z-LET “BL AuMY{4 PUD WONMNQUIOD “sOIDRIY BWELY UOIMYIG 
mMOyJaUNOD & U} sisayIUAg sje EDNIS -(686)) “Th Zey puc ‘OH ‘uerlawas q ‘MYD “WW “yeuCyeZ 
“(pannugns) syusuamnseayy ng-Mf YAK 
vosiuedwo> :uoneuuog dpmeg Sung siskjoskg pur VONEPIXG sueIS jo Ansiweys (1661) “UW ‘YEURYEZ 
“SSHLED (S) TZ PS poscuay” 
¢ “SAOLZ SINGIN] saldEDY UF So[oUeY JO UONINPolg assed SEN (1661) “A'S ‘muiserg pue “4 “Fuory 
‘TI6SSSANVS UOday eIpues ‘smoly 
YONSRQWO? U! SiusWeINseaW BuUdNEdS ay 10; Surpaag ane, (9961) “WIL ‘pnelurg pur ‘OY ‘az 
COLLET ‘SSadg DMUapey “(‘p2 SMMLG "N'D) PF Msoswy 
“Ur g “deYD ‘sJOsor9y JO sismoydorsnyiq pue sIsZoYdoULIYL (9961) ‘HH “Ww pur “T ‘uUEWPIEN 
SOT 
“Wd. ySangsiiig ‘ainsuy uoNsngwo> ‘wousngwo uo (;puCUDUeIN]) WunsodukS yng “swaperd Arsop ay, 
Sur, YAM S2WeLY VOISNYIG MayIIIUNOD SuNoog “(pgg}) “] “UEWSSe]D pure “W'] ‘ApouUey “/ “UAaTungspue, 
‘Ze A2E) 79 (SDH) “Smay Buz “way “sopuseg suryz 70 sisamUXs aureLy “(pE6t) °O “HOUTA 
“OII-E6 “BPP “quéoD Muauz ssaBoig “sawely vorsnyig moysauno> (7961) “H ‘ing, 
‘BSLLEL ‘TOL yoayy Pry 7 ‘Iake] Aepunog 
paltaH F UI Sajojueg JO ssssoydowssyy (0961) “WA SIAL PPE AVY 39}WIS “yu “Bua “| Ogre 
“UORTOIUNWWOD J*eALg (7661) ‘CW *2yOOUS 
‘€2z-£81 “(IQ voIuysem) WwIV 
‘sdUNDWOUS PUD sruNvUOUaY Un sSadady “Sel “JOA ‘(Spa ‘SUOg Uf Pur UeID °S’y) SuySPOW; UONSNQwo7 
0) sayscouddy jeovaumy ‘saweyy uommyig seutwey Jo Suyspoy jeouswny “(1661) “CW *2400WS 
“C81 Wed 
yBingshig ‘aNINSU] YOKSNQuOD ‘uoNsNgWOD vO {joUONMUAN]) KmISOdUAS ISuf-AUaNL “any PaITG ut 


x 


YSANSON “3 'C pue ZAWOO “V oH 


Pvtie ryporerg tten tor tus collector se al intermaean tard 
pothoring era Parrenmuny the drs needed. and comping and tevsyerng the coMecTOn orwns commer 


REPORT DOCUMENTATION PAGE epee 
ereing tha marenn estinore 


codechten of 


ovis tegharey. tats 1208. Artaguen, 


Orepert 
biank) | 2. REPORT DATE 3. REPORT TYPE AND OATES COVERED 
ee Book chapter CReprat) 


4. TITLE AND SUSTITU 
RECENT STUDIES OF THE KINETICS OF SOLID BORON 


GASIFICATION BY 8203(g) AND THEIR CHEMICAL PE - 61102F 
PROPULSION IMPLICATIONS c - gone 


6. AUTHORLS) 


G - AFOSR 91-0170 


ALESSANDRO GOMEZ , DANIEL E. ROSNER AND RONI ZVULONI 


G. PERFORMING ORGANIZATION 
REPORT MUMBER 


7, PLEFORMING ORGANIZATION NAME(S) AND ADORESSIES) 
HIGH TEMPERATURE CHEMICAL REACTION 
ENGINEERING LABORATORY 
YALE UNIVERSITY 
BOX 2159, YALE STATION 
NEW HAVEN, CONNECTICUT 06520 U.S.A. 
9. SPONSORING /MONITORING AGENCY NAML(S) ANO ADORESSES) 


AFOSR/NA 


110 Duncan Avenue, Suite E115. 
Bolling AFB DC 20332-0001 


10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 


val Proc. 2d Inte Sympos. on Special Topics in Chemical Propulsion: (K.K.Kuo, R.Pein, eds) 


Combustion of Boron-Based Solid Propellants and Solid Fuels, pp 113-132. 
CRC Press (Boca Raton) 
128. DS TRBUTION /AVACABILITY STATEMENT 


Approved for public release; distribution is 
unlimited 


13. ABSTRACT (Mex:mum 200 words) 


Interfacial kinetics are likcly to play a rate-limiting role in the combustion of 
small boron particles and yet little is known about boron gasification by 
B203(g), which may be important because of its formation from O? in the 
boundary layer near the gasifying surface. For these reasons, intrinsic 
kinctics of the high temperature B203(g)/B(s) reaction were investigated 
utilizing newly designed flow reactor techniques, together with a ‘real-time’ 
(boron) clement detection technique based on microwave-induced plasma 
emission spectroscopy. Known amounts of the gaseous reactant B2O3 were 
gencrated using a resistively heated Knudsen effusion source operating in a 
high velocity argon gas background. Reaction rate measurements on a joule- 
heated boron filament covered the surface temperature interval 1330-2050 
at B203 partial pressures between 6-J0-3 and 6-10-2 Pa. 

“These kinetic data are used to discuss the expecied sequence of rate-controlling 


Processes for the combustion of an individival B(s) particle in air under typical 
ramjet conditions 


14. SUBJECT TEAMS 


20. UMITATION OF ABSTRACT 
UL 


boron combustion, boron particle ignition, extinction; flow reactor, 
gasification kinetics, boric oxide vapor, plasma emission spectroscopy 


17 SECURITY CLASSHKCATION [18 SECUAITY CLASSIFICATION 119. SECLMRITY CLASSMICATION 
OF REPORT OF Tots PAGE OF ASSTRACT 
Unclassified Unclassified Unclassified 


NSN 7$40-01-280-5500 ee ee ae Oraty 
208-41 


*paessy “wiapesmuar ‘uontodiop 

[PiUy ‘ssasppe juasad ‘SuussusZug pRomuaiz jo uRUpedaq ‘1uopmis yaeasay [e30190q/¢ 
“AWWOGET TYD.LH Joan ‘uuseuZug peanusys 3o waunsmedag ‘sossajoig z 
“Buyaouidug penueysoy jo awuedag ‘s0ssaj0ug wurisissy I 


Ul sajdtwed (s)gq JeNprArpuUL yo UONsNQuICD By) JO} Sossad0id BulyjonUOD-a)es 
JO aouanbas paisadxe am ssnosip 0} pasn aue eyep otauIy sayy “Saumerodura} 
asayp ie (BQ Jo Aiiquas ayy audsap Ajsnoydisasd dosp 01 3 Sursneo ‘y QOOZ 
“BD DAOQE $40-[[2J B YIM INQ ‘UOIOG PlyOs uo EQZ| soy Ajiqeqosd (uoNisodap 
woie-Q) suryons ysy e aspnpour sipnsaz asoyt Jo suonesidut onsiueysap 
"M 0022-0081 “99 ‘ounda aumesaduay ysry oy) ul OG PUE ‘y OOST-OSOI 
‘D2 ‘aude ainjeradws) ajeipauaiur ay) Joao Z(Qg) aam sugar dane, 
ay) ur sarsods yonpoid queuwop sy) Jey) TeoIpUT OSfE YOIYM ‘suOTIDIpod 
}Ppow wniuqyinbo-tsenb yw juoutsn3e oApentenb ul oq 07 punoy 
pue Ajjeyuauniodxa paynuaps am uonoeel (s)g/(Z)EQ7gq oyp Jo uoneatssed, 
JOJ SUDTIPUOD UOIMSURZL “WOO JO YouNe wWO}e-— Joy (A{je20][) paasasqo 
Aysnotaasd yey 0) a]qesedwod pue. uonoeal (s)gq/(3)ZO 3y3 JO} yey) URI 
Jaysiy yonu *y OSE *79 ye ‘Auun oO} asoj> WhuNxew e —WIM (YH OOOZ-00PT 
*D2) adues oinjesadusa) peosg B J2A0 Saniqeqold vondess ysiy Atqeyzeusz 
PoCIAd SIMSIY “€d 7-O1-9 PUP ¢-O1-9 UdamIq sainssaid Jerued EQz%g 12 
M OSOZ-OLET Jeasaiut aunyesadusay soejins st) pas2a0d Jae] uos0g pareay 
-ajnof & UO SjuaWaINSeaWU sei UONDROY ‘puNoOssyxDeq ses uOTIe As0jaA YSIY 
e ul 8unesado sounos uoIsnyya Uaspnuy paeoy ATaAnsisal & Buisn poyesouad 
alam CQOCY JuRIORAL snoOased oI Jo sJuNOWe UMOUY ‘AdoosoNdeds UOISsIW> 
vuiseid paonpul-aaemosoiw uo paseq onbiuyoa) uordayap JueUZI]9 (u0s0q) 
DUIN}-fea7, B YM J9yI9TO} ‘sonbiuyos) Jojees MOY pousisap Aymou Burzi 
paryesusaaur sam uonova (s)\gq/(3)EQ% aniessdus9y Y8IY oY) JO SoNoUTy 
SIsuLNUL ‘suOsBal 9S9y) JO “aovssns Burdyrses ayy seau z9Xey Asepunog 
BY Ul ZH WOIy UONBULIOJ SII JO asnedeq JUeWOdUTT 3q Kewl YoY ‘(3)EOT 
Aq uoneoyised uosoq ynoge UMOUY st a1] 19M pue sapstued uos0q [JEWS 
JO UORSNQwoOds ayI Ut sfor BuNTUT]-ayes & Aeld 04 Apoyty aie soWoury peroepaquy 


LOVULSAV 


‘WSN "SK 6S1Z-07590 LD uaany man ‘Aisdaaqus) aj0Z 
Kiojosoqnu’y] Sursaaulsugq uoyovay joInuay’) aanivsadiuay ysipyy 


cINOINAZ INOY ANY zyaNSOY “A WINVd ''ZANOD OYANVSSA TY 


SNOILVOITIdMI NOISTNdOUd 
IVOINGHOD MIDHL GNV (8)€0%q AG NOLLVOIMISVD 
NOUO” GITOS 40 SOLLANIN FHL AO SHIGALS LNGOTY 


ttl SYPOE Posy 


osu, vopur’y soqay buy BOQ rg 


CGbP eo) 


w5eq 


G 


Auewuad "3G 
Uldd pue|OYy 
JONPZ avidossy 


VSN) ‘ANSSDAIULY |IEIG TuCApASUUDY BY) 
On> "y YUUay 
Aq pallp3 


San pljOs pue s|ue|jedol4 


pljos peseg-uoiog 


JO uoNsnquio?) 


Zoi —sif dd ° 


AUIS. 


ssdjauesed 31)9U1y BWOs JO UONRUTULD)aIp IQoZIpUL Ue Joy ydaoKa ‘owTos 
wnnunuos-uou Ajqissod pure ‘payuny Appeouaury aun ul JOlAeyaq uoNsnqwio> 
ajoned uwol10g JO suOnoipaid oyeunzoe papnyooid sey ‘sonaury aoejINns 
aiqeisipaid ssay oy 105 Ayjeioodsa ‘eyep yemuausuadxe yo youl e MOU [NUG 


. 


(6961 
*Aauyong pue Ayeg) Asoo wnuqipinba-1senb ‘at ‘uonduinsse wnugqiyinbs 


Je2waysouay) [R20] e& Sulsn apeul oq P{NOD uorIeIs adezpINS siyy jo 
s1anpoad snoased ayy JO sayeunisa ‘pides asaM Sapixogns uosog Jo uondiosap 
pue uoneunoy ay ur sdays juanbasgns jy ‘suoNIpuoD snoUEA JopuN WoO}e-¢_ 
je4}uad ay) Susodap ApNyssaoons (uoNeNsyuos A Be UL OGORO Ajfesmonyys) 
ajnaajow (3)€QO7%gq yuspiour ue yey Aryrqeqozd ays autwuajep Ajaanjoayjo 
am adepNs ayy YM (Z)EOZY Jo dyes yuowesuidw sya Buisn wep aes 
uoneoyises uor0g ino Buiziyeuuou Ag ‘days Suiiwy-ayes oy) sy uonduospe 
yey) Ajayi] Wow usad stu‘ wow Uashxo poquospe ue BAaIYyde 0} F9PsO UI 
udyxO1Q oq ISNUI PuOg DUO udp sou! aay ‘EQ? Se YONS sajndajOUw! JULIeII 
xajdwoo wow YUM wy) onde ued WO ‘(IL6]1 PUe 8961 ‘opurTy pue 
JOUSOY) SJURIOEII SHoOaseT otWOIIP ajdwis yA splyos AsooeIJII JO SUOTIOVAI 
jo SaIpnys Jaques Jo suoisnjauog ayy 0} Apseptusts ‘ayes UOIJROIsISES Paasosqo 
oyl JONUOD 1ysr days UONdIOSpe sANEDOSsIp B Wass g-EQZY YI Ul JI YoYo 
0} Binjsssayul aq pynom Jy “uoNdrosiusayo woIre-G BeWyL9e} WTw UOLO pros 
int uondeajut uodn sopouwl quaZaysip ur AZs9U2 210)S 0} AllTiqe sy) BUSY pue 
WOpdadJj JO SdasZap JLUOIIppe sey ‘swOIe JO SI]NIzjJOW DwWo}eIp 0) paredwos 
‘€Q7g ‘pury s9ayIO OY UG “edINOS WOIe-C— Maya ue oq yOu ABUT EQ? 
‘uondostwiays apadun yoy suosvar ,oua3s,, JO.y “waysks O-g SISeG ay) 0} 
SJUDWI]D [BOWWEYD aU Ppe IOU SIO 3 9A pUe sjUR}OvAI O JO ZO ,a]duNs, ain 
ueyl payedtjdiwos sow St (Z)EQ7g ,,a0INOs,, UIBAxKO Ue Se osnedaq Alasi9aid 
sasodind aaneseduros 10} Zunsosaqut st wiayshs jugsaid ayy, ‘spitos AzojoeIjar 
oules Sy) YUNA Sopnoajow poyeorjdwos s0wW AT[esnionns Jo suotlovas 
sumesoduray ysiy inoge pojoipaid 9q ued 10 UMOUY SI SS2] ‘Z9AAMOH “(1161 
PUR 6961 ‘8961 ‘HOpualyy pue Jousoy) ysed ayy ul porpmys Ayyeyuawissdxa 
uaaq aaey ‘susoye aatioedsar sayy ystm ‘Apjusder asow ‘puke 24 ‘75 
‘TO DAIL SIURJOAI snoasEd ajduNs, APaANeIedWIODS YM spITOS A10}0RIjOI Jo 
suonoeas peotways amnjwadwia} Yysipy ‘oinjeu Siauty Jo suonsanb surdualpeyo 
aWOS Ssyuasaid uo1Og Pllos YUM (3)EQZ JO UONDe: sINIeIOdUID] YysIYy 
ay) Jo Sonauty sisupjUI ays yO Apmis 2 ‘uoNeANour vorstndosd v 0) UONIppe uy 


*saseo winuqiinbs-uou Yyons ut JOIARYaq 
DIV}INS Pasaaod, JO ,2eq, 0} BuIpes] suOINpUCd oy) sUIUID}Ap Ajqeiyor 
QM ued SONaUIy UONIeAL 2oNpINS ap ZuiXpnis Ajjeyuoutsadxa Aq AjuQ ‘ansua 
Aeu uoweaissedas gaejins 0) onp uolsuxo ‘souniesoduray ajonued 19Moy 
saieisip aouereq Adusua oyl sy ‘*asnieraduial uotesuspucs (umuqminba) 
ay) UeY J9Yysiy samnwsadusa) ie uaAd ‘sayoled, se 20 JaXE{ Bdodso1DIU 
-qhs snonunuos EB se a2epns afonsed uoIOg 24) UO juasold aq Aew (9)EQZg 


git Syne pornauy 


‘SUOIIPUOD UONEPIXO soIepINS pa]josjUOd Af[eoNeUIy Japun ‘vorsUNXa ajorued 
(s)g UO JOM SnorAad Ul paziseydwa JOU IY AA “SAIS!Iap BWOIAq TIM SONSULY 
(s)aq/(Z)%O peloessolur ase ysiya ul “wAnuTUOS sJaguo] Ou St plaif MOLy 
ajonsed [enpratpul oyi pue yred-salj-ueaw ses ayy 1 a[qeiedusod sawo0s9q 
sa}2WeEIP BoIwed ay) Udy ponslyoe owIBar posses ayi Ul SONspsaIOBIEYO 
MIU UQIYXD sorsed sy) WOIJ/O} JOjsuBI) SSEUL PUR Joy ‘JOAODIOW 
“saryised ovpINs JWeUIWOP BY} 2WOIIg PUL BIEPNS Bi YRII 0} 31Qe 3q Kew 
(3)% pure s9Xe} Arepunog oy) ut (3)CQ%gq jo woranpoid ayy wut, 07 suIsoq 
sonaury snosusdoWOY JduIs UMOP ALI 0} payoodxa si sunjaid siya sazis 
g]dtued Jo]JEWs [NS JO.J *s9zjs sorued seipauudyur ye Aejd ppnom soneury 
[eres BOI YM PUR UOLIsNquIO? UcIOG Jo suger sIyI pueIsIapUN 
djay 0) Sem usyeuapuN sem sonoury UONDBaI (s)ay(3) €O7%g Jo Apmis tuasaid 
ayy Kym Suoseas oy) Jo vuQ ‘“adejNs aportued ain Yyoear Ajessaoou you sa0p 
ZQ ‘adepins ayy ye payessued sodea spixoqns Aq wondaosayuz, aseyd sodea 
JO asnedag ‘uoNRalsIses Uoques UI ZOD Se aos owes oI skejd uonvoyised 
-q ul €CO7%Y ‘ot ‘saIsises, soejins uleUs sys Se 392 Aeus ‘usny ur ‘yor 
‘EQZgq WO} 0) Saplxogns-uoIOg YN aseyd sed oI Ul JORII UBD sapndo[ous 
ZO jusique asus UONSNquIOD UOgIeD pIjOsS YM soniepuUys squasaid 
a8eIs UONSNquwos sy4J, ‘“soejd saye opoled UosJOG seq ay) JO WONVpPIxo 
aoupins Apeays-isenb payuy-vorsnyyip yorym Buunp ‘uonsnqwod pospoyy 111) 
Jo 93¥}s puodas v ‘Ajpider ung 0} [eIaW-lWas Qurkpepun oyi s0y ayesodeaa 
Ayayewnyjn pue yaw snus yoryR saeyNs ayy uo Jakel EQ7Z pasuspuos 
Bunsixa-aid & Jo [BAoWAL oy) BuLApOAU! ‘aBeIs uOINUsI Ue :paljyUsp! 29% 
sadeis OM] “SIUAUTUOITAUS YONs UI UORSNquOD aoUed Wos0G Jo saumlEay 
ay) jo awos Ajuo Suyeoass ‘(pL6T PUL ZLEL ‘SUIM *ZL61 ‘SWNT Pue 
UeYoY] “1161 Pur 696I ‘a[duIeg pue yao) UOHsNquod pajjosmuos-uorsnffip 
UO payesjJUIUOD SOLG1 ApV® PU SOOGT WET aI Uy YosRssos *‘yutodpueis 
jejuauisedxa ue wo sadejueApe Jo osnvdeq Aqeqosd ‘ssojaqyauON 
"guy Surmng oy jo ‘Wye yOu Jt Yow Sunp pI7}w}) KPJDIIGUIY W 
0} Surwng ay) oJ [peUS APUaPoIZJNS SIDIIUEIP aprued asodut sawn souapisal 
JOJSNQWOD UO SIIRIISUOD “(S86] “JB 19 UBUISSE;H) SUONIPUOS Bunviodo 
paredionue yendAs yw aporsed pyos & se sung Ajyenjusas uo10g suoHe; nue} 
Jang yeonoesd ysous soy “uonPNojdx su opodwt [Ns swajqoid uonesuapuod 
Opixo pue uUOLIsnquOD ‘wOIUS! aoIWed YA PawIoosse san{NIyJIP 
Jeonoesd 104 ‘Aysuap ABsoua SUISWINJOA YBry Sit JO BsNeVIIq ony worspndoid 
lof saroRNe AJ9A Ajeruajod & se peztusodas Suol w99q sey UOIO JEIUOUIT 


NOLLONGOSLNI “t 


“BuNUT-ayel BWw0I9q 
‘s}5ajj9 y2odsues} WANUTIUOD-UOU SB [JOM Se ‘uonaeas (s)g/(3)ZO Jomojs 
ayy pue uonoea (s)q/(Z)EQCY wa!dyjo Wy Joy SQNaUTy pyosjsp8 sup ysasawl 
yofuues JEN}OR JO SUONIPUOS sopUN ‘Jo4JUO2 UoISNfip aseyd-sed jo autgaz out 
ul pauuoyied uaeq oARYy squsulodxe AsoweOGEL UOHOUNXS PUE UORSNQWOS 
ajonsed uosoq snotaoid ysoul afIYAA “SUONIPUOS yofues yeoidAy sapun sre 


Spang pilos pun snmpadosgy pies pasny-uesog fo wousngueay rit 


Aususwt uoissius a1 Sunsarep Apajos Ag “sjaaa] AB1aua (91u0N199]2) YySty 

0} SWINE SuNiNsai ay aNOXS Pue sWOTE IUANSUOD NOY) OUT safNoajow asap 
ykauq ‘sayndajous Jonpod uOHdear SIN YA PIO ~TY IqeIseIaW ain :(Sg6] 
‘19UQ) (SAdIW) Adorasonsadg uoissiug vuselg paonpuy oaemosaty patidde 
aM slonposd uonoeas snoased ay? JO 1UaUOT-UOING ay }D9}2p OL “aFzeyosip 
euseyd aaemosoiw eB Aq payesoued ‘ry ‘swojye IY o[qQeIsEjaLU JO Jaf Suisoddo 
ue you Ayayeunyn pur ‘yuowepy oy) Jo WeaNsumop uorIas ‘onjersduD) 
UMOJUN ‘eUID aYi WOIJ JOWLUTYS sse[s B YFRosy) payd9jJ0d sem ulvas 
wnpoid syL_ ‘“usWeTY ayy Jo weaysdn pouorsod ‘je0q, so1n0s wnhuneld 
paieay Ayeounoaje ue wow uoisnyya Apeais Aq pauierqo (3)EQ?gq Jo siunoule 
ajqeanseaus paulesjua yal sy, “s/t QE] wv of ses uosse ue Buldseyosip 
ogni [eIUOZNOY sJa}QWeIP WD [ B JO 391INO OYyI 7e ATassOASUEI] polUnOW 
sem uaunoads a4 “69° JO souR IW JeNOads JUapuodopul-oINzEIOdIID} 
e Surumsse Aq asnyerodusa) soejans yenyoe ay 0} paywaauod pue so;awWoIAd 
yeondo ue Aq pasnsesw sem wr Cg'9 JO yBusToAeM ke Ie suNIeJedwWa) 
ssaulysug juawelly sp *A[ddns samod oq parejngaz & Aq oangesodusa) pansap 
ay) O} paioy Ayoansisos sem JojoweIp yeniut wrt p19 Jo (uoIx9T-ODAY) 
wawey uosog snoydiowe uy “([ ‘3ty 92s) (Bq £99) UO] $'Q Jo sunssaud 
[810] & 38 paulequieus JOjDvAI MOTZ B UI paUOped aaMm sjuaWDdxe ‘mojaq 
PIZULUNINS pue (1661 “[e 32 IUOTNAZ) UI paquasap anbiuyse; onsouseip 
ayi Aq paryersip siureyjsuod se jJam se ‘suONeIOPIsuOD osaqi JO SISeq oY) UO 


anbiuyoay Insouspiq pup juawasunsay jowautsaadrq [7 


SGOHLAIW IVLINEWIYadXe 7 


*suOnIpuod s1weUAp se8 wnnunuos-uoU, Apuatoryns 
Japun ATUO Ing ‘pacsasqo oq ued sUOTOBaL SNOsUSZOIO;04 AousIoIyyo-YSIYy AIA 
JO SON9UIy 9nd} SIN ‘sMLL ‘seiprus qwuasazd oIp Ul pasouCY sem JeIp UOIIIpPUOD & 


sux 2 


($) | >> @uy-pa T 


peal 03 popuaixa 
oq P[NoYs soneury yerseysojur Apmis o7 poses oq 01 UOLpUOD AuEssa.eu 
ayi ‘| > Suy jr ‘ua ‘JaARIQns UsspnuUy oY) JO SsoUyop ayy si Y aay 
‘N~Q Inq ‘(¢) ‘bo ut sz ‘g saZuOy OW SI adURISIP UOISNYsIp JUeIIeaAT DANDAZJO oy 
‘JOADMOY ‘SUOINPUOD YONs J9pUL) *({)O=SUH asned o2 yYsnous mo; oInssaid B 
1@ Bujesado Aq waAa paysnes oq JOU pnom (p) UOINPUOD IWaIDYJNS ayy ‘ay 
punoy se ‘Anun 07 asojd St ‘1zo14d p umouy yOu ‘Arpiqeqoid uoNoees dyI Jt 
‘JDAIMOLY] “SUONIPUOD WuNhUTIUOS Japun (p) Burkysres ur AyNoysip Ou st azay 
Jftws Apuaryjns st 3 Jt ey aIONY ‘ssouyoiyy JoAvy Aepunog uorsnyyip pue 
‘ ‘yled-oa2j-uvaul sed ay) UO poseq JoquiNu UasphUy sy) SI Qsy=Suy asym 


gz 
(y) [>> gt. Z 


Syny panany 


:03 wayeatnba si (1) Aypenbout ayi soses Attsuap moj yoy “yuesUOD 
uuBUIZ}[Og ayt Gy pue ssew sepndoUr Su St Tur ‘aoepINS oy) Ie aNIeJodUID} 
sust *'3: ‘yuez9eo2 snoased oy) Jo asnssoxd yenued ayy si “ld ssay 


lure a3) dy ra 
(€) aT ay Taye} id T= % 


St yey ‘ 'Z oyepnoyed 
01 pasn oq Avur uonenbs ,usspnuy-zuazy, oy) ‘wnuqyinbs wuRw2yjog 
edo] ut pue jeop!, st sed quewees ay) yey) Gumunsse Ag -(" ‘7O ‘EOQ%| 
“8'a) aoBgns ay) uodn yuapIouT ,.),, 1ULIDVII By JO xNIJ yeAE oy) st 'Z pue 


sUON eal [BOTWAYD JO YNSoI B SE VdeJINS UOIOg SI) WOIJ SulBrowe ‘uoneEIseds 
JO aandodsout swole UoJOg NRIISGNS JO xXNIJJo JU By ST Dz Woym 


(2) ef @z a3 


: $B Woy pouljop ueysuOD 
Qye1 JJCIZAO, SSajuotsuowIp e st ‘3 ‘KINIgogoud UOoNDvaL YL “BINjxIW se 
Suyreaaad oyp ul JueeDI Snoased stp JOy ANAISNYJIP YY Vp C pue sarnosjoul 
juejoeas snoased jo poods jeuuayy uvoul peso] oy3 sto ‘ssauyonp s9Xe] 


Axepunog voisnyyip ap st g ‘mopaq pauyap Arpiqeqord uonsear amp sts :a9ym 


‘a? 
> 
(D ess 


(9L6I ‘SUIPION pur JoUSOY *7161 
*1gUSOY) JONUOD sNoUTY JO JWOWYSIQeIss SY) IO} poT]yyNy aq Aypeuuou ysnw 


WOLD Surmopyoy sy] ‘vOWpUOD siys JO} dJeLadoudde sjusuIUOTAUa 359) 
DaaIyoe 03 poXojdura sam siojeay MOLY WoUWe]LY Wsoasues] sinssaid MOT] 
*(ZL61) Jousoy Aq Aysnotaaid passndsip us0q sARY ,UOKwdYyISTeJ, pEUOIsNzyip 
IhoyNM Sainssaid sed Jowuv puy Ieyral ysry ye suONdeaZ pljos/ses 39191139 
JO SONDUTY SIsuLNUT aU) SuLINseoU J0y sonbiuyos; JeIUSWUSdxe puy sajdiouud 


10420 onauty fo juauysyqoisy ay) 40f uotsaiD [J 


*S203n0s 
asoyy wo ApABay SMtIP UONNGINUOD AJBUIWNS StU] (1661 PUS O661 “TE 
33 1UOTNAZ) alaymosya [leap s9}BeUS UT possnosip axe Apnys sip Jo suoneordunt 
JeoIways put oNstueysour ‘synsaz ‘sanbruyosy peyuauuadxg ‘soponued uo0z0q 
Suruing Ayjenyoe ueyr soyrez (ZL61 ‘JOUSOY ‘696] ‘JsOpualTy pue sousoy) 
sanbiuys9} J0]9ea1 MOL/USWR]LY PSuIZop-[fam Bursn eyep Woury Aressaoau 
ay) WIEIGO 0} UIaq sey Yyovoidde snCE “(6R6T “TE 12 HY) vOKTUs: SulNp 


spay pyeg pun srpppadesgy pyOs poxny-uesog fo wousnpHO > orl 


*¢ ‘ba ut pareys uowayus ay) Aq pastnbos sv ‘owiau 
UWINNUNUOD dYy1 JO INO [[vAt PIOPUl SEM JUOWE]T] 9y) PUNOIE MOL) Pfaif-sedu 
Jaqiunu yoep moj out teu Aypequawuadxa Suruuyuos ‘juaweply ay) punoie 
AjuUOjIUN pansodap 194k] Pasuspuod & JeYI OS[e pafeaaal sjusWAdKs asayy 
‘KuEIyUsig “(166 “TE 39 UOLNAZ ‘QEE] ‘uO[RAZ) weays ulew sy ay ut 
pouresjua COZY ay) JO $}IaJJa UOISNJpIP puke S9diNOs LOISNyJa Jo JOIACYa [LapI 
-UOU SY} YO 10j SuNUNODIE suONE[NITVd [eoNIQI0Ay) PUR sJUsWaINSeaUW asoy) 
UddMI9Q JUSWIIBE Pood AI9A puNoy 9M “(LLG [E39 EAOIVA]OIS) JUdIOYJI09 
uonriodeaa paouodes ay2 0} yenba ‘zE"g Jo JwaIsya09 UOIRSUDpYND e 
Jo} Sutmoypy ‘anyeadusay JvoG, UMOUY e Ie pue aw] Jo pouad UMOUY B J9AO0 
JUAWIL]1} UOIOG P]OD B UO aIBdS, CQZg PasuapUOD Jo UONE[NUINDIe aU APOaUIp 
POINseoW savy om auntessdwa) JIUUT JeOg, ayt UO paseq anssaid waRuGgyInba 
$1] 0) UONEDO; JuaWeRy ay) IY EQZg Jo oinssasd jeted ay) s1ejo7 OF 


‘g0BpMNS udIOg By) WOIZ BuIS1aWIE sUIOJe UOIOG JO 
2181 MOY SSeUI pasnseaw ApUspuadapul ayy 0} UONIOBO1 SuUNpP puke VONeUTQns 
Suunp sjuswanseow dtdoasosseds ay) Jo [eusIs jndjno ay BuNaAUOd J0}9R] 
e Ayoup puy 01 ((8)€Q7%q YUM vONOee: SuliNnp pue UONEUiqns ButINp 
SSO] SSBUI JUaLUR]y WOJOG sy) Pamnseou AyjeoujoUNALIS om ‘Aypeuly “UIZIIO 
J19YI JO JAUIadSaut suUIOJe UOIOG JOJ WES oY) Ajayeutxoidde sem AouaIOIJo 
uOHeNIXS elusetd oy1 IVYyy MOYsS OsTe ‘APURUOdW OUT ‘ING xXNIJ UdLO 0} 
wadsau yum speudis yndino ayp jo Aysevoury 1p aAosd Ayuo you ‘7 “S14 ‘S)pNSoI 
UL “E4q snoased jo sayes MOL] paresqied (U1) pue (2261 “ye 39 eAoseAjOIS) 
ZE'O JO JUdId1yJa00 UONBIOdeAS Ue YUM UOISNyJa Aq paMmoTjo} UOIEOdEAS 
£O7q (tt) “(E961 “{e 19 SWINg) Ayun o1 penba pauinsse juatatyya09 UOIeIOdeAa 
ue YI JuoWweLy oY) Lol UOIRUNTQNS UOJOg (1) :swOJe UdIOG JO SadiINOs 
JUdIIJJIP JayeI 9d1Y) UlOLJ ZuiusOd speusis uorssiws sult uosoq posedwod 
ose aM “(S861 ‘S71GEL AVNVD £O%q Joy aJouseoy Eg=FEATIY pur “(E961 
‘QAesBIVJY puke aneg) UOsOG Joy Sjow/eoy ZET=IINSWY) sanjea ssnjesI}] 
DEQEpBAR Oo} [JIM pasedwos yorym ‘Apaanoodsas ‘uonEzuodea EQ?y pue 
uonewiygns uosog jo Adjeyjus poplaiA 9 ounjesodusay pedoJdioa1 ywRAT]oI Oy) 
"SA panojd sem syeudis Aysuajul uOIssiwa pamnsvow ay Jo WYWIEsO[ ay ay 
Ny 1saq Y ‘sodues injessdwia) spim JOAO PaiNsBaU B19 BdsNOS UOISNJ2 at} 
woy €Q%g jo uonezuodeA pure yuoWweTTY UOIOg ay} Jo UONeUTTQnS YIOG Woy 
UOIOG DIUWOTE JO sjeusts esjoads sYE “sUOIOEAL pIjOs/seS yo aje2 ay) DulApnis 
Joy yoroidde sno jo Aiypiqedes jeandjeue oyi ssusse 0} pauuojiod aon 
$IS9) [RIBAVS ‘(1 GG] “TE 19 WWO[NAZ) sayMasya JlBlep JaIesIT Ul passnosip sy 


Sanbiuysaf uonpaqyoD § Z'Z 


‘sajdnosouuays suy Suisn 
sjuawiamnsvau yuopusdapur Aq pauruueiep se ‘26'0 JO Allaissiwia aanoayja 
uv JOY 1UNODTE 0} PI1991I09 pue Is ay) YTnomwp JoyawosAd ay) YM ApouNNo! 
painseow sem sinjesadwa) 1e0q souur ay tAyddns samod payejndol oq & 
kq asnqesadusay pasisap ay) 07 payeoy Aypeoinseya sem yeog ayy, ‘Suay Wu QZ 


6 YN ponany 


"22 pue YIPIM WU C’Q Jo NYS B YPNOIW. (S86] ‘PUeIQap]y puv xnvaowr)) 
€O7%g pinbiy jo uonesodead uarusuos eta (8)€CQ%g payesauad ‘y2ays wnunr|d 
POP[OJ B WOIJ PIONsSIsuUOd ‘aoINOS UOISNJJo sNONUTUCD povOTUIWIAAOgE dL 


“WRAN)S ULRUT OY} UL JUaWIUTeIIU9- 34 
juanbasqns pure 43 2B, ewseld au Aq [eAowal Nay) ‘sjjEM JOJLAL ayy UO 
syonpoid UONDEAI JO UONBSUSPUOD OI YIM payefoosse SssoUAIpajul Deulwe d 
0} 94qe Bulog jo BseIURAPE SYR PeY 10}9eaI MOTZ SY) JO UOIOd WeRasIsUMOP 
oy1 Joy Aryouioas MOL-J9}UNOD v JO UBISap JRAOU sy] ‘aay 1s919}U1 
JO SUOIJDeII BOBJINS ay oINSeoUI OF SAdIW Se yons anbruyoay uonda}0p 
pides & JO asn ay) payeyssaoau UOIIOvaL JO} VIQETIeAE Boe ddeJINS Josedde 
ay) Ul SsBasdUI JUaTSUEI) B JO POOYL[ayI] Janbasuos ay) pue (O66 ‘1uOjNAZ) 
UOsJOG-GAD Jo Aupiquisur pemnjonsys ainyesodway Yysipy ‘sayes uONeayises 
QUuIULIZ}ap puke sJonpoid snoases jo oNjxIUI 3y) JO JUTIUOS UOJOG JRJUIWII]a 
OY) J9JUT PND am ‘Y L6PT I ‘IOJOLARIN BY) UT SWOJe WOI0g dy) WIJ 


“(1661 “Te 
19 IUO[NAZ, pue °O66] ‘wOTNAZ Jaye) UONeINTyUOI 10)}9BAI MOL “1 FUNOL 


MOGNIM (1¥O9, G3LV3H 
NOWLVABSSEO ZLYYNO ATIVOINL9373) 


we aounos (6)fo%a 


dWAd OL «— 


MOIS VNNSVId AV 


yaInyVO 


ALIAYS 3AYMOUSIN 
ANSNY1d NOYOg 


dWnd OL ~— Qa1V3H ATIV9INLOSI3 


3NOZ Aad MOTAYSLNAOD FaNL LHDIS HALAWCHAd 


spony PUES pu spanpadasy pyos paxog-uodog fo ueyrcnquiny eit 


‘UIQ 
ay] wor Furwos wore-(3)O ,payxeu, wWoeplour ue of pasedwos snoa;ou 
EOZg Iapiour ue wor BuNeUIdu0 OG Jo uondrosiweys ay) Ul SsI010Ry 
saysuvs ABIoua JO VOURUIWOP sy) 03 JUIOd PUR AIEpPUOd2S SI 199jJ9 JIS 
passnasip Ajsnotaad ay yey) ateoipur snip synser pequowuadxs ing “(Mo[oq 
92s) aseyd se3 ain 0) sapnoajow OY OM) JO BjNO3]OU 7(—_) BuO JOIIS SISAI}ap 
Ayayewnyjn pue woye-g suo dn saatZ ajnoajow EQ7g Surause Araaa ysow]e 
“at tAupiqeqoid uonrsodep woe-G Alun ysouye ‘oungaz sip JOJ Isvay Ie 
‘soydun qoyauain Aupiqeqosd uonsvas M31y AIZA PUNOJ DARY OM IBY) IDBJ DY], 
"2 ZS = | VONIPUOD snolago oy? Aysues ysnus ‘s *ArTIQeqoid (uONIsOdap Wore 
-O) Buryans ayy ‘aaoge Ayyiqeqosd uonasval ay) Jo uoNIUYep sin pue (3)€O7q 
YUM VON Bal VoRpNS VOI aI Jo ANQWIOIYDIOIS dy] 01 SE aBINISOd afQeuoseas 

INO Jo Stseq aIp UO ‘sUONoTAs pauONUsWeAOge oy) UeIN asus sImeJsduus} 
Japeoiq vw J9AO yUdIOYJa Alaa ose st uonoRa (s)gq/(Z)EQZ UL ‘7’ 0=3 
"DD St oISas aatoe, ayy ur Atiqeqozd uonovar aut warsks g-7Q ay) J0J 
%q_ Aq uoNwoyIses udsog JO syNsaz ose ose ¢ “81J ul UOswedwod soy WHoUS 
(QO66I “Te 19 WOINAZ [696] ‘Popua|y pue JauSOyY) swaIsAs p1]os/(3)ZO JaIpo 
osye pue (s)@/(3)ZQ Surpuodsazioa ot 105 payodar sanuyiqeqoid uonoeas ueUT 
J9y31y Yon pur ‘A, JO OP JUNO 3oJ spueis aw! alaym ‘sussisKs (s)aA//(3)O 
pue (s)g/(8)O ays 10J s91]129 puNo} asouyy 0} sepiuns si Aypiqeqord uonoeas 
WAUIXEUL BUY “VONIeal (S)q/(Z)EOTA BUI JO} puny savy om sarnpiqeqoid 
uoNonal ysiy Apowasyxo ay) ase usasaJojun azinb pur isasajur Jofeu JO 


"ssno20 Aypiqeqosd wonopas FEOIUOYD Ul JJO-]]eJ PIdsasqo sy) Woy ows 
aimesadwey saySiy oy) Ul A[UO JURdTZIUBIS SoWOd9q It to[qISZI[SaU aq 07 UZIS 
SI UONEUNTQNS vOIOg Wo AnpIqeqoid uOHoRel qUaIedde sy) 02 VORNQUIUOS 
ay) Y O00Z INoge 09 dn sasmperaduray YY “SUONIPUOD sues OY) JopuN WWNNdeA 
ow! Surwiyqns xn[y woye uosJog oy? wos Aryiqeqosd uoNovel quasedde 
ay? 0} VONNGIUOD syI 2q Pynom yey JO JEUNISS Ue SI Yor aul] IYsrENIs 
B Sapnjoul Osye wesseIp sniuayUY INQ “suUONIpUOd Jo aBueI PLosg SsIy) 19A0 
AURIUSUIEJo, JOU SI UONIEAI VoEJINS pasnsvaw ATEIUWIdXe oYI WI) BVOIpUT 
JOIARYyaq sMiusyuY s[duns wos sesnuedap snorago ayy “Aupiqeqoid uonseas 
ay) Ul UONONpas daeys & paalosqo Osye OM WY OSP] INoge Moyaq (111) A]dsays 
S]]@j us) PU Y OS6T 1 6'O Je9I wWnuNxeu eB 01 sass Ayyiqeqoid UoNdvar 
aul saanyezadiua) aoryins s9ySIy TTBS Ie (1) SY OOSI-OSP1 e8urs peosg 
ayi 1900 asnjeJadwa) aovjans 0) Ayanisuas Moy Aaa Bursigiyxe “poajut 
ase ‘(¢‘Q=3) ‘santpiqeqosd uonover YyBry Apqeysewas (1) soLARYyaq BUIMOTIOJ 
ays [eoaas Sinsar JeyUaUIEdxa INQ “ed 7-0] JO aunssaid jerued payewnse ue 
I *H OSOT-OCET “89 Jo adues onjesodia) DoepINS B J9AO PoINSvail 19M Saws 
uonoesy “aunyesadwa) soepNs pros ayy Jo uoNoUN & se CQ%q snoased pur 
U0JOQ PIJOS usamJaq SII UOINDRAI QoEpINS ap JOJ SyNsai Ino sMOYs € aNd] 


“worIAqHysip 
yonpoid uoroear ay) Jo suondipaid winysqunbo-1senb 3urssnosip ur iwiod 


1z4 SYP, papauy 


sity 0) War aA, *A211 poddxe iOUUeD 3 WAY) ‘9dRpNS Sp WOI} WOIR-g JUo 
sous ye Ajised Ajaewy n ted anoajow €Q7q jwaprouy AsaA9 jeyT Bay suuNsse 
om J] ‘SyuRISUOD a3e1 peoLIdula ‘jeuoIsuaWIP Jursn suoneasad ayeus9I]e 
UR] adtpins Vy) UO Sessao0sd sIdoososDIW OY) OW! IYBIsUI Janeq Saa!2 snip 
pue ‘sjonpoid Sururequos-uo010q Zuiqiosap ayy Jo Aiwuopr sy Jo aanoadsauit 
‘SOR}INS OY) OJUO Bul/ Jue BNIzOW Yoee Joy WOHOvas UOIBdIISed U0IOG 
Jo Aypiqeqosd ayy Apiaiydxs Burpeanas Jo sejueApe sip Sey eep yes UONIeal 
DOBPINS INO JO UOIIEUSasd sSouoIsuaup SILL “3 ‘AINIGDqGosd JoAOWas WOID 
U040g PrUljop-saoge BP Jo SUua} UT aay poluasaid ase syNser aes UONIDEDY 


NOISSNODSIG GNV SLINSAU EE 


(1661 
“1B 39 WOINAZ) woyMasya UIAId ae ‘*y ‘aNjeJodway [Jem Panseow oy) 
pue ‘z ‘ba ur papsou ‘#3 ) ‘Tye ayy Je sunjetodway sed ay) Us9MI0q *OEjINS 
quowely uoI0g amp ye ,duinf,, sunyesoduray aul jo uoNeUIUUDIOp aI Jo s[ielaq 


"(1661 
“re 39 1UO[NAZ PUE {OG6] ‘TOTNAT -191je) (INBua] UauTE]Ly Wun Jod) ayes MOY 
Woye-g PayepNoyes ouyJ snssoa (8) C4q pue UoNEZUOdEA CQ? ‘UONPUITTQNS 
q joy Arisuajut wolsstua pasnseow cuonesqyes SAdIW 7 ansiy 


ssswoye ‘(g)O 


ziet 9:0 gid 08 c19h 
- 


yu ‘4 


spongy pyes pun shunjpodadg pyos pasogp-uodwg fo wonsnquoe ys ots 


O1 ¢-O] "89 ‘asay pasaaod saunssaid (3)CQ%q JueIDeIZ Dy) JO OduLI ay? UT pur 


MH 00ZZ 9} } 006 Ud9MIe - sauniesodusay ssepNs We (3)7(Og) *(3)%Og (Dog) 
sorgads lanpoid apixa uoz0g 31q1919 waZa]JIP 94) Jo SatoUapuadop soinssoid 
Jevied ayi moys '¢ “Sty ‘uonNquisip Jonposd uonjseas ay) 10j suONaipaid 
Ppow AO CLL6L ‘Hopuayyy pue sousoy) ised oup ul suonovas pryos-sed sayio 
JEJQAIS UL PUNO] SEM se ‘yRasa}UT aINIRsodwa) JIBJINS JOUNISIP B UL sasoads 
WEUKUOP dy QWOISG 1yYsWW IONpoId Yea dUIS PpoYysosy) UONEWITQNs out 
MO[IQ SAINT f/f ‘SA 3 TUN[NSas ay UL BUIxeWw [ed0[ a]dtyjNwW yOadx9 IYI su 
(S861 ‘PuRsQapliZY Puke xNBasOWe]) asnyEJa}] Jyi UI UMOUY 7(Og) pure 7Og 
‘Od :siIonpoid uoNseas snoased sjqissod Auew oy) WOs4 “spuad) UONENUIDU0D 
ionpoid uoNdea soEpNS ayewNse 0} (6961) AauyINS pue Kneg <q padoysaop 
wy) O} IEMUIS ‘yapour (YH) wnuqyinby-isenH & JO asn sy) paysoTdgns 
uordsosop pue uoneuuoy ionpoid soejsns 0} pasoddo se days Buryposuos 
-9}81 SY} St BdRJINS UdI0g eB UO UOINSOdap WoIe-—E seqI Alyiqrssod sy 


“SOHOULY 
sapso isaty Aq pazisajoeseyo si outer Ayyiqeqoid uonoea ysoysiy styy ‘at 


“(1661 
“18 43 JOINAZ pue *OGG] ‘WO|NAZ ssayye) sunssead jerued (3)EQ%g JULIE 
ayi uo Aiyiqeqosd uonoeas (s)g/(Z)EQZq B4I JO aoUspUuadaq “yp sINdIY 


zWiN “AHNSS3AYd TWILYVd €O%g 


Ot OL QL ¢- Ob 
0 ‘ Zz: .0 
4 Ob 


ASOLLeML 


AOPSLeML 
Fe EN 2 oe 


50b 


id] Syed pong 


tAl[euawuad xa poraao0s aSues ainssaid asiua ay} 19A0 adojs O10z parewnsa 
am ‘poalasgo sem wuinuixeu Anprqeqosd worovas ayy woym ‘Yy OP6l=“.L 
IY ‘Z[=U ‘ed Jo Japso voONDeII & 0} SuIpuodsaos ‘z7°Q INOgGe jo adojs 
B YIM Sayeos Oty IESO] UO UONeE]I1 Jesu] eB OA1S *(ABIOUD UONEATIOR MO}) 
Ayypiqeqoid uonseas yuejsuod ysowye Jo ounTos Danoe, ayi Ul ‘YY SOLI=*L 
JE SJUDWIINSESUI JPY) SAJOSQO aA “‘padnpap Ajaieipewws aq Ae Japs0 
uonseas Suipuodssui0s ays ‘eiep Aqyjiqeqoid voor: ayy yo adojs [eso] 943 
wos ‘sNLL ‘ainssaid yuR}oeer Vy Jo aMOd J-uU ayi 0} [euOtOdod aq pinom 
‘3 ‘€iigoqosd uotopas 2Y) Udy) ‘U 'JOps0, YA ginssoid jUR}OBDs ay) UO 
Spuadap ajv4 UONDVSI BDEPNS [LIAO auf JI ‘Eg pue Z ‘sba ‘Ayyiqeqosd uoNovas 
ayi JO UONUIZap oy) Woss A[IIIIIP UVaS 9q UBD SY “Eg 7-Ol-p OF p-O1-Z 
INOge WOJJ Sopedsdp OM) ULY) DOU! J9AO PauEA sem ainssoid yuBIORA BY 
‘saunjesaduiay sdeziNs yUaIaJJIP OMI Je 63 ‘Aypiqeqosd uotdees passajul 94) 
uo (€Q7%gq)d ‘asnssoid queyoear JO aya ayi 10J synsas Ino skejdsip p aNsty 


“CL6GL “Te 19 tuojNAZ pue 
‘0661 ‘IUOINAZ :J9IJe) Ug z-O] ‘BJO aunssaud yuRiowal Iv ZO pue (3)EQZ Aq 
UOIOY PIJOS JO UONLdIZISeT 10} SatIqeqoid jeAouwas Woe UCIOg “¢ BNF 


zo 


4-08 


spf PHES pun suanjpadosy pyos paveg-uasogy fo vousngia) tz 


“[]a © wos adeasa juanbasqns pue uoNNpossip wore to0s0g (1) :s9St9 duniwy 
OM) SULMO]TO} a1 JO aUO sanpodxa yotym sade] ,jUaAjos, aIesUapUuoD EQTY 
B sto} a1 Jeys dursodoid Aq sso] wawely uosI0g Buneyptoey iueideas (3)EO7Zg 
uiejdxa ued suo awiSaz sitn uy (2)EQ7 JO I9"Szyy 03 uONE[a2 ajduns ou Bie) 
pasu i0jd P/] “sa 3 Bo] ayp Jo adoys ayy ‘(uoNoeaL (s)@/(3)ZO 3y) 03 3ses1U0D 
Ul) UONIDea (s)g/KS)EQZA oui Jo ouNTa ,aaissed, oy) uy “mojaq pamataal 
pue (O661 “18 39 lwO;NAZ) Ut passnasip se ‘asnes SI} 0} onp uoljsuIIxs 
afoised uosog afqissod ssasse 0} snooj ,aaissed-ol-aanat, siy} asn ued 
DAA “(POW/ZRS Y QET ed) Aypeyuawusdxs paasssgo suo ay3 ue ssaq Apis 
sem adojs payipaid ay) ‘saaamoy ‘ounssaud yensed EQZq YIM sosrasdur 
auniesaduia) uottsued ,aatssed-o)-aanoe, paysadxa ayy ey) MOYs suoNoipasd 
a pue syuownadxs yiog *,ionpoid, queurwop e sem €Q7q oy) uaYyM 
SIPWNSA O} PUDID sane jueNd juaazip Buisn pawajut sem oaniesadusa) 
DoeyANS [LooIdioas “sa (ayeos DWwWYyWIeF0}) sinssoid EQ?%g ,uOTIeAIssed, 
luaique ayy jo adojs seaury “syuaWoINsesUs JeIUaUINadxa INO YIM JUOWIVEITe 
aanenjenb uy sam suonoipaid qd Ieyt:punoy sem a1‘ yOnposd,, ueUIWOP ot) 
St €QO7q a[qisuapuod soAgUaYyM poysi|qeisa st saepINS oaIssed, e ey? SurwMssE 
Ag ~yovordde jeonasoamp yo adAt sity uo paseq snooj uonisues satssed-o7 
“BANE, 9YI Jo odojs ay3 pareuinsa osye aA, “sagmesaduza) Moy 3 Artpiqeqosd 
UONDEaI Ul UOKONpal ONeWwWeIp ay JO} uOseal & Se paisad3ns azepns g ay) 
uo uONeUUOS (9)EQ7g (aIeWININ) YUM JUaIsisuOD ApoaNENTenb si singesodussy 
Surpjes YA aunssaid (8)EQ%gq parorpaid-qo ays ut ess oup ‘snyy ‘uoNearssed 
JO ,asned, aut Olt 348isuT aprAoid UONeULIOS J9Ae] pasuapuOd JIqIYyxa Oo} puNo} 
SuUOnIpUuoD JapUN paloaR} satvads Snoased jo addy ay) JaAQMOPY “suONsIpsid 
Japour 4d ajdwirs yo adoos ays ay puokeq ase suoIpuod ‘sounjesadusay 
MOI, 1B BdepINS UOIOg BI) UO poWWOY si oseyd pasuapuoD ve UsyYA, ‘(UOTIOvII 
(s)q/(8)7Q ay) 205 nedisjUNOD sit UeYL Idruqe o10W pue paonpal si (€Q%q)d 
se idniqe aloul 3q 0} punoy sem uonisuen ain) A8s9ua UONeATIOR Jay3Iy Yon 
pue sanipiqeqosd uonseal samoy Aq pozuaioeeyd st oui3ar aatssed, oy) ‘pury 
Jay10 3t) UO “AB19Ua UONBANIOe JUaEdde Moz AZ9A Yim Aziiqeqosd uoNoLeL 
ysiy Aq pozuaioeseyo si ounBes ,2anoe, ayy ‘sounSar quasayjip Ajoanestjpenb 
OM) O1U! Pal, L-(€Q%g)d aya aplarp oF uses stay “(E “Sly Ul y OSpT “vO 
**8°9) SINIIO JJO []ej-3 aimeradwa}-Mo] sy Bay UOTIPUOD oY] Se pautyap 
SI pug ‘MOojaq passnosip se ‘sazotued uol0g Jo uONoUTXa OY) Ul sdUBADTOI 
Jenusod Jo st sno0] sin, “saunssoid EQ?%g iuslazjIp Je VONOvAl (s)g/(3)EQ7| 
ay) JO SNOT UOIISURI) ,2ZAISsed-O}-2AII9R, OYy IOJ S}]NSar MOUS 9M Q “BLY UT 


“(1661 
“Je 19 IUOINAZ) 99S speiap sJayUNy 304 *(suONIpUOD asayy JepuN ajqeisun 
$1 7Q) UI8AxO twoID payoRasuN Jo uoNIdJosap feUaYy] sy) UeY) Joye 
$ ut q]ey & Ajqeqord si 2 ur qyey aamezadway ysry ayy yo asnea ayy ‘saidads 
SUIGIOSAP JUCULWOP IYI [TNS SLA OF HY QOOT Boge iy) poyeorpun ‘Aqpiqegod 
Surjons juLsuos pawmsse ue jo sIseq If] UO paureigo ‘suONaIpaid sno souIg 
‘@OEJINS OY) OF UO Jad JOUULD JdTEI-C 94) JO ‘a]quisuN AypeuUAaYy) awoIdq 


Sct SYPZ pouauy 


ssa 


‘(1661 “12 39 WONAZ pur :gGGI ‘uO|NAZ 
s4a4je) Aupiqeqoid uonisodap wore-G Arun Joy ‘sosnssoid yensed ionpoid 
ay) Jo souapuadap aunyessdusay aaeying “uos0g pos yA Bunoess (3)EO7% 
Jo} sianposd uoNseas adeyNs ay) jo suONoIpad wruqiyinba-iseng “¢ ansiy 


1-4 ‘L/y0 


Ort Gor O6 o8 o£ 09 os Ov 


Bg 2-01 = "O*G 


ed ‘id 


0001 oszt 00st 0002 § o00sz 
»'L —> 


(2(O@) ‘OG) sionposd uoNoees ay JoWnIe :2[qissod are saanTwayE Om) 
‘gjdiouud uy “yy 000Z ‘89 aAoge Ay[erusuedxa poarasgo Artjiqeqoid uoNoess 
WM aseassap aunjesadusa) ysry aup urepdxe urejdxa djoy ues suonoipaid qd ALL 


*pordaco o8uel aunjesedwa) anus ain s9a0 (3)Og pur (3)t(Og) INE 
0} pasedwoo 91q131]3au aq 01 punoy sem ‘sotoads o]qQess ssay AjjeorumeuApouusyy 
® (8)%Og (It '2(Og) JO UOMO sour o]QIsI[Zau AJUO WIM “JOnpoid queUtWOP 
oy) si Og ‘X8W3 svou (ty OSOI> ‘Bd ‘sesmezoduia) MO] 12 onpod, 
posoary oy st (3)€Q7q apixo J9ysIYy ay) pue ‘(HY OOST-OSOT "B9) sosmesedu3y 
DoEJINS seIpsuLayut ye ionpord pasoary ay St (3)C(Og) JowIp ay) “CH 007 
“QOS] “29) Sanyeraduiay soeyns yaysiy VP We UONSBIT IDe}INS Bip) 30} yonpold 
pasoary ain st (3)Og J9uroUOU! oy) (1) :AYUOMaION ue sI]NSoz Suymol{oy oUL 
‘(mojaq sas feonpins ayy Uo AyTIqeqosd Buryons Ayun Jesu Buywnsse) ‘cq |-OF 


gpa, Lf pryag pub spampudesy ryos pasng-unsog fe wersisngugn) etl 


Sa a 


“ysauaiur jofures 
pediound jo urewop ays ‘Ayjeuy ‘pue ‘eyep ogaury uowoeas pijos/sed atsuuiut 
Sutinseau uyaq aaky am YD Ul azIs USUITDadsS PUB oiNnssosd UaTAxO 
JO UONLUIQUIOD dy) S)Da1J9J UIPWOP sayjouR tuOITas pajjosUEs-uOIsNsIp ai ut 
Ajpenuossa St pu yoseasas uonsnquwios ajoed uosog jeuausadxa snoraaid 
SOU O1 SUIRLIOd aHO :ySasajut petdads jo sureWOp saIyI JUasaid Ose am Yydesd 
QUITS DY UO “ply Moi se[NDIjOW-aauy eB ur AjQqissod ‘uONSsNquIOd pajjo2U0F 
-A[[LONSULY 0} peal Sounssaad MO] Je soptued [jes pue UONSNqWOD po{joUu0. 
“UOISNIp aouatsadxa sainssasd Yysiy ye sapaied ase, ‘a0, uoNsucs 
sonaury-o}-uoisngyip ayy Aq paresedag = -aporsed Surusng e yo Aro)siy 
ay) Ur SLUSIURY Sau Bul]TOIJUOI-9)eI pue saidads snoases yuevodwt ay) 2q 
0} Afoxt] oue ey puelssopun sdjay suoiisues) asoy) Jo UOISOd aANEpoI sy) 


‘(0661 “Ie 39 
1UO[NAZ pue !g6G] ‘IuolNAZ csaye) deus uonsnqwos ajomued uosog “2 9NdLy 


we '3HNSS3Yd 


inasaud 7] 2 


2-Ol p-Ol 9-Ol 

;-Ol 

BAISSVd, 

0} 
aatI0wLNOD |O~ 
*ATIVIILZNIX Ea 

a 
re 
jOl bs 
So 
= 
“SwaW 
NIM "L3H m 
ol on 
2 
3 


viva 
NOHSNEWODS 


2 
> 
= 
a 
m 
~ 
° 
° 
z 
4 
P= 
3° 
z 
7) 


g0l 


GAaTIOULNOS 
“NOISNAAIG 


40! 


aa wyny pasty 


jo a8pojmouy & ‘mozaq payesIsNy! Sy “JOLARYaq WinnutUCI-UOU OF UONISUEL 
ay) Sunesipul sndoj soquinu usspauy Ayun ayr st UMOYS OSpY “SUOHENI]eS 
aSay} FOF UBSOYS SEM H QOOZ JO sinresadwa} se@ yeaiddéy Y ‘uonoral 
uoneuuo} snosuaZowoy (3)€O?g ay} 10} puke UOIOg prOs Ys (2)7O pue 

(DEOZ Jo suoNsvas 2aDfuns 305 dUNBas payjonUOd A]JEINaULY BY) 01 aundar 
Pd}JOsUOD-UOISNyIp By Wo1 VOHISUeN JO 1150] Paes sulyjop aanssaid 
]e10} snss9A Jaaweip gored Jo Jo[d Bol-Foy ay) vo sour wsiens yeuoTerp 
IL “(O6EI ‘}E 12 WwOjNAZ) Woy UdALI { “Big ul pozueWuNs suaNeE[Nd[eo 
pawopiod om ‘ajaed uosog & JO UONSUTIXS puke UONSNquO) aut Ut sassaoosd 
wodsurs) pue suonover peormeyo jo aouruodu sAne{s2 34) ayeroaidde 
OL ‘Stuawiedxa ino payeanow yoy Wonsnqwod gporued uoiog jo suonsanb 
DY) 0} WUNIII MOU aM EJEP INSUIY SNOsUdTOId}!aIyY MIU Asay) JO w3Yy sYt Ul 


suoupoyduy uowndosg yoomayy [ 


(SRGI “TE 12 UEWSSEID) aseyd SUB oup 07 zdeose yuanbasqns pur 
‘avon ()eQtg yuaosainb ajzis Apeals & ssoJde UoIsNyJIP pUk UOLNTOSSIP 
woe uosoq (tu) 30 sakeposDIW-(9)EQ7Z Pasuapuds ayers-Apeois paxiw 


‘(1661 
pure Q66I “Te 19 uo[NAZ, Jaye) Asoay) winuqiyinbg-Isend Woy soul, payseq 
"yeuaWadXe :oUI] PHOS “snoo] voTisuRT ‘aatssed-ol-aanoy, ‘9 ansiy 


s-(4) “Ma fpor 


Gg. G2. . 02. 89: 2/09 
0 


NolLoway (s)a(5)eoza 


ONAL 30 


(Buve) SAV. 


(G3Y¥3AQ9) .JAISSVd, 


zWw/N ‘SUNSS3Hd WiLuvd toza 


z -Ol 
OOE! Oop} OOS! O09I | 
AL 
sprig pyag pup smanyardasy Papoy Pay Nasegy fe wana) i+ 4} 


Jo 10}d 3oj-3o e asodind sup soy “aporued yang wos0g pros e jo Asorsiy 
uonsnquiod ayy Ul odes YyoRs Ie BJOs JUBUIWOP E Avjd Oo} AJoxI] EUDWOUaYd 
yeoishyd pue suaury yeorweyd ap Aynuspt oj opqissod sty ‘suonseal prjos/ses 
WRAZ]I BY) JO} sJUIWINSROwW JeUaWUEdKXe snolAqd pue asayy Jo diay 
oy) YA “Jey UMOYS saeYy aM ‘suONEo dun uors~ndosd jroweys Surpsesey 


“OH 00ST 
“OSO1) SUMesodwa) seIpsusjuT 3B Z(Qg) J9UNIP oN) PuE ‘y OOS Inoge 


da0ge OG JowoUOW aIp aM UONDdeal (8)q-(3)EOZY aI UN saIoads Jonpold 
uonotal qweulwop sty yeL BeEIIpur suonsipad japow wnuq«ymbs-isend “p 


tsuonsipaid japour umnugiinba-isenb pue siuawiainsvou jeyuawusdxe 
usomiaq JusWaasse Qauenyenb punosy pue uonses (s)gq/(3)EQ7Z oy? UI 
uoneatssed, a2epins 203 suonipuod uoNisueN A]PeawLEdxe palynusp! aA “€ 


tginssaid EQ? g uodn juspuadap Ayyeam AyuO aye Bay poasasqo Sonjea-3 
auger aanoe ay) wy SurApduy ‘neoyejd,-3 anjesodwa) ySiy ap yo yonus 
J9AO JOpsJO ZT=U “BD pure ‘Apqeqosd uonsear pokzasqgo ysaySiy oy) 1v2U 
aunssaid €Q%gq ueIEAT dy) Ul J9pPIO IsJIJ SI UONIDBOI (s)g-(J)EQTG JUL *Z 


‘uo10g pljos ,aeq,, uo Ayyiqeqosd uonisodep woye-CO YysIYy 
B SuQIYyXs CQ%g ‘sajnoajous sojdwuis 0} posedwood se sjauuryo uoNedissip 
Adsaua sow jo Aryiqepeae ayy 0) onp sdeysod ‘auoyaroyL “yoene woye 
© 30} poarssqo Aysnotacid onjea peso, wWnuntxew sy) 0) 3[qesedwios pue 
%O 4OJ uLYI JaysIy YOnW ArtpIQeqosd UONDea & INIM ‘HY OOP] eAoge oBurI 
aanyesedwa] peosg & J9AO UOIO PI]OS Jo JaIjIsed sjquyewal ve si CO%g *] 


SUOISN|IUOD BULMOTIO} SU 0} PI] Davy WiaIsds (s)gq-(3)EQZY 
DY) JO SoaUIy aumesodway YSIYy VyI Jo solpms jeyawedxe yUZ901 INE 


SNOISNTONOD  'S 


*saunssaid s9moy ye Aqiqissod B sureWar UONDUIIXd YONS 
ing ‘(9)€Q%q Aq uoneatssed voepmns yo asnezeq YysINsuNxs JOU pynomA so4 
palepisuod siuswuoItAUs oy2 Ul aJoIWed payud! Apnjssadons e yey) sotjdut 
SIUL ‘oun Jurwing suNvE Si YZnosy) aude: sup ul uleUrar AjoyI] Pynom pure 
awidas sanoe, A]PeoHULyY Vy) UI UOHIeI SNOsUIZOJ9}9y S2O3JopuN sInssoid 
ouaydsowe ye Buruing syoiwed uolog e ‘ay ‘uoneatssed Aq uondunxe 
JOJ papsau oie samnssoid somo] JeyMoWOS QUE WNNUNUOD oY) Ul JEU) 
punoy 944 ‘Fold D UMOLTY JOU S} BJOsasouW pure aouETeq ABsaus ay) Jo UOTINTOS 
ain Aq pautuayep st samo aul Jo odoys oy) awiSes UONOva2 SDRJINS Pa]]onUEDS 
-Ay[wanausy wNNuWOS vy) Us ‘awIZa2 sepnosjow-sazy oyI Ul soyatuEIp 
gjonsed jo yuopuadopul st snooy siya apiyAy, ‘3oARy (2)EQT| 2anoa}aId, 
B JO UONCUOJ ay) 0} aNp 3Nnd50 Pinoys vOEAtssed YoiyM sapuN suorIpuod 


621 syn pony 


aun pure (9z‘9=d/(7O)d pue y O00Z=2 32) aunssaud jei0r pue sayouuerp ajomued 
JO UONOUNY & se saNjesadus9) ajorued poyeuiysa am ‘sassol UOreipes wnwixeu 
jO wonduinsse oy) Jopun sporued fenptatpur ue sos sourjeq Adoue Apeoys 
-isenb & Buisn ‘uayL ‘uorldeas (sS)\g(S)EQZ ay J0J Q ‘B14 Ul asOLU) 0} JETS 
‘uonoeal (s)g/(3)ZO yl Joy eIep UO paseg ‘ydesd ayy uo Avepunog povind 
ay) ‘sno, ,aarssed-o}-2anna", 9yI parewWUss aA “UONOUTNXS BuIsnes Aj}qissod 
‘qinjesaduiaz soeyns aporued om pue 2922 UONDBOJ dy) UL UOIONpar JoYyUNy 
B 03 Speay ‘wing ut ‘siyy ‘sdoup Ayuessadou ounyesaduiay voRjzins oponsed 
aI pue paseajas si ABsaua BIWOYS SSo] S]]EJ BWeI UONIvAZ SI UY ‘91d390x9 
SI UONDEI UOIEPIXO []LIZAO BY DUIS “UOTIORSI UONEPIXO so"pINS oI JOJ 
JOLABY DQ ,aarsSed, 03 ,9AIIDR, WOJJ VOINSUBI) BY) 01 BNP WONUNXA St Sassad0id 
UONSNQWUIOD PayJONUOS-A[TBONIUTY SSoyi Jo aunyeoy JuEUOdun Ajqissod s9ouy 


“Aupiqeqoid vonsea sayyews sit Jo asneseq o1eI UONedISISes ul uOTIONpal 
quanbasuod & yim (3)7Q Aq poxoene Apoasup oq pinom soejns o[d1ed 
au (3)€Q7ZY JO VONBULIOJ ay WWII] 0} sUIZaq SJTAUTY SNODUeTOWOY YoY 
1e 9ZIS aporued oy) MOpag “30427 Asepunog uorsnyyip oseyd se¥ oyy ut oje7 
ayenbape ue ie pauwoy used Buravy ‘ouNGa2 oNDUTy a1 Ul Jaryised (s)q uleur 
ay) 9q pinom (3)€QO%q pue fosUOD oyeI Jo odA} sty JapUN ABs9UO PUR sseW 
SU JO % ZG SE YONW se JOAITOP Pynom ‘usy) ‘oporued e yong “wri ¢ sdeyad 
Poyoeas sayoweip sporued sy) pun uoNoEas (S)\q/(3)EQZ sy Aq pauroaod 
3Q P]Nom yore soepNs sy pue LONSnqwas porut{-<jeonsury OF2apuN pinom 
Joyaweip unt ¢ inoge sapun sojsiued uosog ‘suonesado yofwes Jo uleWwop 
ay) JO anpeaprur ays 0} Surpuodsozz02 as0ydsowye ouo ‘Aes ‘yo sunssaid 
[E103 juEISUOD & Ie OZIS JuTYsIUTUIP JO DJOIUEd UOIO B JO DIB oY ‘ajdurexa 10} 
‘Suuapisuos Aq sayewnse asoy? JO sUOIedI]Cus ay) ENTBAD 0) BANOMUYSUI St I] 


‘asoy JayUnj 
paseprsuod jou si Aquanbasuos pue (6g6] “ye 32 JoneA) UONCULIO) (3)EOTG 
0} pasedwoo 2q13ij3eu oq 03 pawipaid sem waisks O-g sy) Ul UsdAxO 
D1} JO UOTBULO} SNOaUaZOWOH ‘soioads Burureyos-ussAxo pur sardeds 
Buiuleqwo9d-vOIOg WasMIIQ SUONIBA AIEIUIWI]S SNOBSET paIdI]9S 103 (68H “IE 
39 JaNIA) ul Suuvdde syueysuod aes jo sayeustyss [RINWOSYI pue (1TR6I “Ie 
32 UATPOMOT"] $ZB6[ ‘SUAOpIARG pue addasnin iq) sluswaNseow [e1usUtIadxa 
AivyuowSely UO PIseq SEM JINX] BY] “ses [Lao paieutisa ue o} 
(Asepunog 139]) B18 UOISITOD repNoojoUNg s[qIssod issysiy ayy wosy Sursucs 
‘sopixoqns uqs0q woIy EQZg JO des UOTIEULOJ St SIOAOD 4 “SLY Ul UMOYS 
OS|e pueq SoNoUly snosvedowoOY ayy ‘pueY Joipo oy7 UO “we ur EQ7ZA Jo} sp 
JO UOIJORIy PouTWIeIEp AljeouawOlYysojs & pue sie ul ZO Jo UOISNYIP YON 
30} Z/P SB palvussa sem ssauyay Jade; vorsnyip om t¢ “dg uy SaWaInstaw 
Dilauty pifos/ses oyt Aq payeoipur se ‘Ajaanoadsas ‘7'Q pue { 01 yenba 
"3 ‘Ayypiqeqosd uonseas & Sununsse Aq parewwnsa sem WOI0G PI]OS IM (3)7O 
pur (Z)€OTY Ja suoloval a2nfuns JO} aun PajjoNUOD So9UIy-a9tjI9Iu] 
DY] Of UTI po|forUOd-UOYSNyyIP ayy WoIy UONIsURH syeWyxorddy sy] 


seid PHUg pun spaypadess prES prsng-aaéngy fe wonanpy az] 


Vd ‘d][{Aa0su0y 
OD 1S SN (66b-96p ‘dd) “JUO UsyIeQ” “SoIg “AIINTETSA 
TAIT [CSS ‘('Spa) “ye 19 Jaysiy “W “Y Ul‘ suonovay pinbry/sen 
ainjesodway ySipy JO sonoury oisuLuy ay) IuApME Joy anbiuyoay, MON 
B put sjuaumasunbay uodsueiy ssew (9/61) ‘D ‘d ‘QUIPION 2 “9 'g ‘s0usoy 


"909°ELS ‘2 “TSS TESTE 
JO “Ady WUY ‘suonsesy pyyos-seH sumiesodway usiH (Z7L6]) “q ‘G ‘soUsSOY 


“ody 
1 


— . “LIE-80€ 
CL UDY SAGA T ‘suuonypy sepnoajow pue siwoiy Aq spijos Asojoeyay 
Jo yRNY oy) JO SHUI (1161) "C “H ‘HOpuafty pue “gq “q ‘sousoy 


“LOL ‘dd ‘uopuo’y ‘syyosuanng ATOOUSTL-SMTUTSAUIS TWIT USS 
VOT Pig “S0r{ ‘swoyy suuojyy pue swory ussAxo Aq speuaeyy A10j;oRIJay 
JO y9eNY By) JO SaIpMg o2UTy (6961) “GC “H ‘HoOpuslly %? “y “ql ‘Jousoy 


(es. : ‘TOIP-OS Ib ‘OL 
“Wd “SAY T “Sajnaajoyy auUOTYD pue swory supojys Aq uoneuLoly 
uolog JeUaWITY JO sonoury (8961) “A “H ‘HOpuaiy 3 “_ ‘qd ‘s8Usoy 


“OLEI-B9EI ‘LOUISE “SAGTT ‘uos0g jo oinssarg voneusqns 
dy) JO VONRUIWIZIOG ANWBURT Y (E961) “Tf ‘aABIIIEYY 3? “D “Y ‘aNeg 


‘ “Suuaauldug peoiuay) Jo ‘Idaq ‘Ayssaatup aeA ‘uonevassiq ‘q'Ud 
Ly ! Heat (S861) “Vv ‘19U0 


"ESL-OLL ‘Ol ‘ TRUMOT VVIV ‘sassydsouny wsuy/ZO 
ut UOJOg Jo UONSNquIOD pu YONUa] (7/61) “V “A ‘SWRI % “D ‘ueyoyy 


"98-668 “dd ‘ySunqsyig ‘oinusuy 
VONRSNQWO, ay ‘DONShquiG7 TO CI] GUIS PICT Solg ‘sainssarg payeasyq 
Ww sajoszeg uolog JO UONsNqWOD (261) ‘IN “f ‘adutag 2 “y ‘yor; 


‘I6I-IS1 ‘| “UPSISL, pue Wg "qdid-5 -ounssaig oeydsouny 
We soposeg uosog JO LONSNQWOD “(696]) ‘W's ‘3]dwag a “Yy ‘yooep; 


"80S-p0S “pg ‘SToNS] SAY Way ‘oO + 70g <-- 70+ OF UOHDEAY 
ay) JO SONU “CI861) “WV WW ‘aUATD 2p “Yy ‘ufuog “g *y ‘UApomayy 


0961-1561 ‘dd ‘yunqsnig ‘aimnsuy uoNsNquiod oY, 
TOTSiA ju) “du Ue d0lg “suoisuadsng uoJOg Jo UOKsNquIOD 
jo uonednsaaul Uy -(6861) “A ‘TUSEYRARL PV “y “SWNT “D'S TT 


iia) sygey prany 


"Or-LE ‘Ot “HE MIL TST “soprxo 
JO JOIARYyag uoNEzodeA “(S861) “1 °C ‘PURQUOPIIH 7 “H “YW ‘xAvorowey] 


"ELT-SST ‘8 “WHSTL, par 
TE GMO) ‘surangs seg wy ur vonusy aorueg uosog “(pL61) “A “W “Suly 


"POI-SSI *S “UNIT PU TSS “GUIdD “siauinqiayyy W490y 
pauowSny-s1y uy UONSNquOD puke uONIUs; UOIOg (7261) “HM "W ‘Jury 


(S861) ‘CP2 prc) SIQEL TESMMISSOUN SLL AVNVE 
p90Z-LS07 ‘dd ‘ySsngsig ‘aimusuy uonsnquiod ayy ‘UOTSHqwOr) 
WO Ci) “AUS Ying “Sorg ‘uonsnquiosy aaueg uqiog jo uoneiadsauy 


jeorway> pur jeoiskyd YW (S861) ‘d ‘EUY FV ‘A SWENTIAA CT veUSse] 


16ZE-LBZE “pL “SAU WIL) T 'OZN Pur ‘%7QD ‘ZOsS ‘ZO IIH suue}suOD 
ey “If ‘SUONSEIY Woy UOIOg “(1 861) “d ‘SHAOPIARC 7% “D ‘1 ‘addosnin Iq 


"O6E-P6E ‘Oy “SAG Way fT ‘uosog 
Jo qwato1yja02) uonEsodeag -(2961) ‘W ‘wesysUT 2? ‘f "Vy ‘vosef “g “Y ‘suing 


‘Z6be-SLep ‘1S “SAG Ways fT suonseay pos 
-seD Jo juauneary, wNEQuinbs-1send (6961) “Ay “AauyoNS FO “f ‘ANeg 


SSONANAATA Lk 


‘(€7Z0°68 USOAV 
juesd Jopun) woddns yeroueuly Suiptaosd Joy youRasay SNUDIIG JO 99NJO 
99104] SHY “S'f, BY) O} parqopul aie VMK “‘SIUaWTWIOD [NJdjoy Aayt 10} JOqaM “AY 
pure ‘ouipion ‘O‘g ‘wodjeyH “g ‘Auey “y ‘ufiuoy “y ‘sid 01 aNp ae syurYL 


SLNSWSOCATIMON OV °9 


“sainssaid 29Moy 18 a[QIssod 9q 0) suvadde uoneaissed 
0} Np vOHOUNXS ‘“YaARmOY fous Surumnq nue sit ysnosyl aundas 
SIU) UL UII APIA] PINoM puw sUNToI Paride, A[[eoaury sy UL UOTIeAL 
snoouasoiajay seoSsapun sated Uosog ay ‘palsejes suoNipuod jeardAzor02d 
ay) Jopuy ‘ayes uoNvoyised somoy & ye (3)ZO Aq Ajuiew poysene oq 
Pnom asepNs aporued oy) Jey) OIEUTISS OM ‘ozIS SIT MO[Ig ‘unt ¢ sdrysad 
0) UMOP SJa}AWEIP a3osed JO} WONSBEL (S)a(BEQ% ay Aq poussr0’d 
3q P[Nom Yee aoejANs oy) pue UOLIsNquiOd paywty-A]jeINIULy o3iopun 
Pinom soyaueip wri 2 Inoge Jopun sajorued wos0g ainssasd soydsows 
ye Wey) aieusyysa any “[oydjay Apejnoyued sy aunssoid snsuaa sojawEIp ajapued 


spng PyOS pre snmypodogs pry prcnypnaanyy fa Hegsnquany ot 


ees 


reais 


~ ei 
BF 3 


05 paseg-uolOg 


JO uoNsnquio? 


ype, pauauy 


“YSN! 02ZS90 LNDILOSNNOO ‘NSAVH M3N 
NOLLVLS SIVA ‘6542 XOB 
ALISHBAINN FIVA 
AYOLVHOGV1 ONINZANISN] 
NOILOVSY TVOINSHD SUNLVEadWaL HOI 


ALISUZAINN FIVA 


“aq 
SAY T 01 panrwqng ‘suonesijdwy siayt puke siuaursinsea] Bey ‘senbiuyooL, 
soyseay MOY :(3)COT PPIXO J9ysI® SU Aq UOHwoYIseH uoIOg PIO 
JO sonoury sinjerodwway YSiH (1661) “W ‘ZoWOH “qT ‘qd ‘JousOY “Y “uojNAaZ 


“‘SuUsoulsug JeoweayD 


‘AUSIOAUP BEX 'UOREVASSIG “C"Yd "SUOTTETTCG, Vospnaord 
T t HS 


jo dog 


(0661) “Y ‘}uO}NAzZ 

“ssaud ul ‘Jom0g pur UOMO TVYVIV ‘suonesyduy uoisyndorg 
yeormay> «(B)EO%A IpPIxO soysip{ Sit Aq uoNEIISED UOIOG PI[OG Jo SOSUTy 
ainveroduay, uste{ (0661) “A “G ‘12usoy pue *y ‘ZeUWIOH “Y “1uOINAZ 


“£26616 “dd ‘yBingsulg ‘aruNsuy ONsNquIOD sy], “TONSHGWOD 


VOT) WMsoaUIAy Yize ool “wousnqwod uoqiesospApy paysissy-uos0g 


30j saskyeuy Awaisuag pue SuljaspowW Snoury jesweyD (6861) “2 ‘O 
‘gqIoy pue $2) q ‘UMO1g a | ‘sag “H *‘zgey “7% $ ‘oud SoM, ¥y ‘3924, 
"LEO-SEO ‘EC CA'N “unuald ¢ r T 
TUNIS TERY “Anewonsedg ssey Buisp, Waishg TO7H-EQTY Mp UI SIA 
JO quaIaIgja0d UONBIOdEAg JO VOTIeUTa}Iq (CLLOD) 12 12 OT A “BAOsEA OS 


Spang PHOS pus xnpadeds PHS pasofp-nasog, fir benzenspueey trl 


‘user GeiteCEEA Of BriermouEN & entURe { Roe Ber TeMperEs. mOuENG the wee fer eLrerTOre. werting eeUETG Gn12 sere, 
= HA ne ond verapenng tne Calecran of Orme len hare Epes henipntthnceconmegphatlp agp alame 


2 
Vv Tr70l-a90h sees Satin tee earner eT pong h nthe ae oe ae vg Ty i nee 
PE ANO DATES COVERED 
Book chapter 


DEPOSITION DYNAMICS OF COMBUSTION-GENERATED PARTICLES: 
SUMMARY OF RECENT STUDIES OF PARTICLE TRANSPORT MECHANISMS, PE - 61102F 
CAPTURE RATES AND RESULTING DEPOSIT MICROSTRUCTURE/PROPERTIES PR - 2308 


SA - BS 
G ~ AFOSR 91-0170 


O. E. Rosner, A. G. Konstandopouios, M. Tassopoulos, 
and D. W. Mackowski 
ERFORRAING OR: 6. PERFORMING ORGANTZATION 
"HIGH TEMPERATURE CHEMICAL REACTION REPORT WUMBER 
ENGINEERING LABORATORY 
YALE UNIVERSITY 
BOX 2159, YALE STATION 


NEW HAVEN, CONNECTICUT 06520 U.S.A. 
10. SPONSORING / MOMITORUNG 
AGENCY REPORT NUMBER 


110 Duncan Avenue, Suite £115 
Bolling AFB DC 20332-0001 


MW SUPPLEMENTARY NOTES . ° 
in Proc. Engineering Foundation Conference: Inorganic Transformations and Ash 


Deposition During Combustion, Engineering Foundation/ASME, New York (1992); pp. 
585-606 


Approved for public release; distribution is 
unlimited 


13. ABSTRACT (Ataasmum 200 words) 


We review here some of the principal results of our recent research directed towards 
understanding and predicting the deposition dynamics of combustion-generated porticles in fossil-fuel 
power production technologies. In view of our previous review papers (Engineering Foundation 
Symposia, ASME-HTD and J. PCH; foc.cit.), which explicitly dealt with dense spherical panicles, 
isolated targets and vapor-particle interactions prior to Geposition, the specific topics emphasized in 
this overview are: 

Brownian diffusion-, thermophoretic- and inertial-properties of aggregated panicles 

Effects of particle size spectrum and morphology on total deposition rates 

Combined effects of inertia and shermophoresis for surfaces with streamwise curvature 


Prediction and correlation of inertial particle capeure by fluid-dynamically 
interacting cylinders in cross-flow 


Micro-mechanical aspects of arriving particle capiure and associated deposit growth 


Computer simulation of particle deposition mechanism/deposit microstructure 
(property interrelations 
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